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Editorial 


A Products Industry 


Ir may seem rather late in the day to remind the Gas 
Industry that in the process of carbonizing coal at gas- 
works three major products are made—gas, coke, and 
tar. Yet we offer no excuse for setting out this very 
simple statement, because it becomes increasingly 
obvious that the economics of gas-making demands a far 
broader outlook than generally obtains to-day. Respon- 
sible work during the past ten years—and the problem 
has been attacked from both the practical and the 
theoretical angle with surprisingly concordant results— 
has shown conclusively that cheap gas is not to be had 
by exclusive concentration on the make of gaseous therms 
per ton of coal put through a retort. The economics of 
gas making is governed by the interplay of the three 
products—gas, coke, and tar. And we hope that the 
closest study is being given to the oustanding contri- 
bution by Dr. Pexton which we published in the 
* JouRNAL ”’ last week, for his method of assessing gas- 
making results constitutes in essence a focal point in our 
conception of the interplay of the three major products 
of carbonization. 

Even in the year 1935 some believe it to be a matter 
for congratulation when the results of a year’s working 
show that more cubic feet of gas have been made per 
ton of coal carbonized than in the previous twelve 
months—-a statement which, without qualification, is 
meaningless and may well represent worse, not better, 
Management. There is only one justifiable way of 
judging the conduct and management of a gas under- 
taking, and that is to view the carbonizing process as a 
Whole in the light of local circumstances and with an 
eye to public demand. ‘* Bees in bonnets ”’ have far too 
generally characterized the working of the Gas Industry, 
Which, enjoying a flexible process, cannot afford to 
remain stereotyped. Make of gas per ton of coal is a 
typical bee which still buzzes right merrily to the detri- 
ment of the revenue account. Another bee of more 
** in its buzz 
maximum throughput.’? ‘* High makes,” ‘* maxi- 
mum throughputs,”? are merely confounding the issue, 
which is to obtain best makes and best throughputs. A 
platitude, perhaps? Well, it is a fundamental considera- 
tion all too frequently, ignored, 


Is ‘ 





Notes 


Best Throughputs 


Stitt another bee is ‘* net coal cost per ton of coal 
carbonized,’’ Fresh in our memory is the far-seeing and 
foreeful Presidential Address of Mr. George Braidwood 
to the Waverley Association of Gas Managers in 1933, 
which was published in the ‘* JourNnau ’’ for June 28 of 
that year. In making financial calculations, he urged, 
the gas figures used must be in therms, and ** thinking in 
results per ton should be avoided like the plague.’ Mr. 
Braidwood suggested that Scottish gas engineers operat- 
ing continuous vertical retorts should abandon the idea 
of minimum coai throughput and maximum gas per ton 
and give a trial to maximum coal throughput methods 
instead, paying particular attention to smokeless fuel 
production and quality and net cost of coal. ‘* By this 
method of carbonization of Scottish coals in vertical 
retorts,’’ he observed, ** gas of higher thermal concen- 
tration can be manufactured with ease, and that dread, 
under which many of the maximum gas yield engineers 
live, of being unable to maintain their declared calorific 
values is removed.’? We wish that Mr. Braidwood had 
spoken of best throughput instead of maximum through- 
put, for it is apparent that his throughput at Coatbridge 
is well suited to the particular conditions. 


We call attention to Mr. Braidwood’s practice at Coat- 
bridge because it provides a link with the conception 
of the gas-making process set out by Dr. Pexton in our 
columns last week. Mr. Braidwood speaks of “* high 
thermal concentration,’’ which in fact tallies with Dr. 
Pexton’s hydrocarbon enrichment value. It would be 
extremely interesting to know what the hydrocarbon 
enrichment value actually is at Coatbridge, whether it is 
an optimum or indicates under-cracking. But the all- 
important point—and we cannot stress this too strongly 
—js that both Mr. Braidwood and Dr. Pexton are 
visualizing the carbonizing process as a whole, realizing 
that the Gas Industry is a products industry. 





In 1933 Mr. Braidwood was selling 19 gallons of tar per 
ton of coal carbonized and over 9 ewt. of coke, and he 
maintained that the market for a satisfactory free- 
burning smokeless fuel was so good that he could easily 
dispose of three times as much coke as he manufactured. 
This is something to bear in mind. 
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The Coke Market 


In recent issues we have discussed the market for gas- 
works tar, with particular reference to creosote and 
pitch. Let us turn now to the coke market, which, until 
recent years, was so badly neglected. No one, we think, 
will deny there is a growing demand for smokeless fuel 
for the open firegrate; and at least one open firegrate 
consuming solid fuel will, we suggest, be found in the 
average home of this country for years to come. There 
are two methods of attacking the problem as far as gas- 
works coke is concerned. The first is the installation 
of special grates, fitted with gas ignition, for burning 
what may be termed “ ordinary ” gas-works coke; the 
second is the marketing of a coke which will burn satis- 
factorily in the normal grate used for coal. And in regard 
to the whole problem we suggest study of the recently 
published book on ** The Solid Products of Carboniza- 
tion *’ by the South Metropolitan Gas Company, in con- 
junction with Dr. Pexton’s method of assessing gas- 
making results. The South Metropolitan Gas Company 
was, of course, early in the field in its endeavours to 
produce by carbonization a smokeless fuel acceptable 
from all points of view to the domestic consumer. The 
Company also acted as a pioneer in the development of 
the ** Metro ” coke grate, which has led to the manufac- 
ture of other models which have enormously extended 
the sale of high-temperature coke for room heating. 
Many undertakings are now offering to their consumers 
attractive hire-purchase terms for the ‘* installation ”’ of 
coke-burning grates, and many thousands are being in- 
stalled annually. It would be highly unfortunate, how- 
ever, if the very success of these grates retarded the 
production of still more satisfactory smokeless fuel by 
gas undertakings or resulted in a false sense of security. 
The manufacture of more suitable cokes by high-tem- 
perature carbonization will, we suggest, lead to better 
all-round carbonizing results and a cheaper gaseous therm. 
The book published by the South Metropolitan Gas 
Company records the main results of a decade’s work in 
the laboratories of the Company on the production of 
smokeless fuel, and some important conclusions are set 
out. One is that ** a carbonized solid fuel to be used 
in the place of coal in existing open fires must be pro- 
duced at temperatures below 700° C.’’ This, it will be 
admitted, is a very sweeping statement. It is in regard 
to the desirable properties of coke for burning in special 
grates, however, to which we call particular attention. 


Volatile Therms in Coke 


WE quote the following passage from the book: ‘* The 
experimental work on the combustion of coke in the 
Metro coke fire has shown that excessive moisture in 
the coke was disadvantageous, but, owing to the possible 
dust nuisance from very dry coke, about 3% of moisture 
seemed desirable. The ease of ignition was mainly de- 
pendent on the volatile therm content of the coke and 
for coke to give satisfaction to users a minimum volatile 
therm content of 2} therms per ton (as determined by 
the Company’s test) was essential. Once ignition had 
been effected the volatile therm content played little 
part in the subsequent behaviodt of the fire, the vigour 
of combustion then being determined by a property of 
the ash. ‘This property could be expressed as the ash 
volume of the coke and was governed mainly by the 
distribution of the ash in the coal as carbonized. Shale 
was troublesome owing to its liability to explode if moist. 
The size of the coke affected its behaviour on the fire, but 
provided coke of 2 in.-1 in. in size were used, variations 
normally experienced within the limits of the grade were 
of little importance.” In arriving at the conclusion con- 
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cerning the volatile therm content of coke, it is state 
that a large number of cokes from various sources Wer 
examined. It would have been much more helpful if, 
setting out the results, this variety had been elaborated, 
and if the actual sources and conditions of manufacty, 
had been given. There is no question, for example, tha 
the properties of coke made in continuous vertical retort; 
are in many respects very different from horizontal retort 
cokes, and that the popularity of the continuous vertica| 
retort owes a great deal to the peculiar properties of the 
coke made—properties dependent perhaps on_ the 
physical conditions of a dynamic as distinct from a static 
charge, apart from thermal considerations. And we ar 
led to ask whether the South Metropolitan Gas Company 
lay it down as a maxim that vertical coke, for ease of 
ignition, must contain a minimum volatile therm content 
of 2} therms per ton. 


Over-Carbonizing 


However this insistence on the 2} volatile therms js 
most interesting, and, we believe, fundamental. 
has been far too great a squeezing of the coke for the 
last few therms of gas. In his Cantor Lectures at the 
Royal Society of Arts in 1924 Mr. E. V. Evans made 
it abundantly clear at what expense in fuel for carboni- 
zation these few extra gaseous therms are obtained 
during the end period of carbonization; and the effect 
of the final squeeze on the throughput of plant is obvious 
enough. There is, we suggest, at the present time too 
much of a tendency to over-carbonize, and that this 
over-carbonization is wasteful from the viewpoints of gas 
production, coke production, and tar production. There 
is, in fact, the need for clearer notions of the economics 
of the carbonizing process as a whole. 

We want to focus attention on the fact that there is 
a demand for a suitable smokeless fuel far greater than 
is imagined by many in the Gas Industry. As an ex- 
ample of this demand we refer again to Mr. Braidwood’s 
experience at Coatbridge, where, as we have stated, he 
could dispose of much more coke. This coke, we may 
mention, contained a considerable amount of volatile 
matter. 

The Gas Industry has an admirable opportunity in the 


matter of coke sales, and this opportunity demands F” 


greater efforts to market cokes more acceptable to the 
domestic consumer. In the foregoing we have concen- 


trated on the use of coke in the open firegrate, because f 


the domestic hot water boiler presents fewer difficulties. 
But in this direction, too, there is need for much more 
care, particularly in ensuring uniformity of supply. And 
as for the supply itself, the South Metropolitan Gas 
Company maintains that, as in the case of the coke fire, 


a minimum volatile therm content of 2} therms per ton § 


is essential for the coke to give reasonable service in 
the domestic boiler. Indeed, South Metropolitan con- 
sumers ‘* whose requirements are particularly exacting ” 
may purchase a special product made from a low ash 
coal and having a volatile therm content of not less than 
4 therms per ton. 


The Stockholders’ Part 


Nor long ago—on Nov. 21 to be exact—we published 
a letter containing a plea that the Gas Industry should 
enlist, to a much larger extent than it does at present, 
the co-operation of its great army of stockholders. 
The writer of the letter suggested that if gas company 
proprietors, numbering almost certainly more than 
100,000 individuals, were in the first place properly 


structed on the subject, and, secondly, brought to realize § 
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B the fact that they can by their own efforts serve their 
/ own interests, a’ very important step forward would be 
B achieved at a very low cost. Commenting on the sub- 

B ject, we called attention to the excellent efforts made 
© by some gas undertakings to make their shareholders gas- 
| minded, instancing such year books as that issued by 
» the Neweastle and Gateshead Gas Company, the first 
| part of which is occupied by the report of the Direc- 
' tors and an account of the proceedings at the annual 

general meeting, and the rest by propaganda material of 
§ such high standard that it can hardly fail to make share- 

holders enthusiastic for their Undertaking, apart alto- 
' gether from the dividends which it pays them. 
| Such a production may be beyond the scope of the 
smaller gas companies, though we think that many more 
would find a scheme of this kind to be money well spent, 
‘provided the literature was of a really high standard. 
But in any case there are other ways and means of em- 
phasizing to proprietors how much they can do in many 
small ways to advance the prosperity of their property, 
and at no season are better opportunities presented than 
at the dividend and company meetings season which is 
with us at present. At the Gas Light and Coke Com- 
"pany meeting the Governor said: ‘I should like to 
| take this opportunity to make a special appeal to the 
consumers to visit our showrooms and see what we can 
do for them. While making this appeal to the consumers 
'I should also like to make a special appeal to the share- 
holders, who must of necessity have the interests of the 
Company at heart, to use all their influence in their own 
and their friends’ homes and businesses to see that they 
are well furnished with gas, a task in which the Com- 
pany’s officials will be only too glad to assist them.” 
This is the note we should like to see emphasized in 
every Chairman’s speech—the idea that every share- 
holder can quietly do his, or her, bit towards the pros- 
perity of the undertaking in co-operation with the whole- 
time officials. It must be made clear to them again and 
interests demand it, and we do 
‘suggest that in some way or other it must be impressed 
upon them exactly what services they, as proprietors of 
a gas undertaking, can offer to the public. We feel 
‘bound to agree with the writer of the letter to which 
we have referred above that “‘ there must be many 
thousands of gas stockholders who do not themselves 
yet know of many of the uses—refrigeration and garage 
sand greenhouse heating for examples—to which gas may 
profitably be put.’? We ourselves would place the aver- 
age of intelligence still lower, and include the humble 
jpoker, and certainly the gas switch, greatly as we desire 
also the heavier loads. 


Gas-Conscious Throughout 


ALL of which leads us to the even more serious indict- 
‘ment this week by our contributor ‘* Quidnunc,’’ who 
jconsiders it well worth while asking ourselves whether the 
‘Industry as a whole is sufficiently gas-minded. He has 
‘it all worked out that one man in every twenty of the 
/ whole population gains his livelihood from the Gas 
iIndustry or its ancillary trades. Some may like to argue 
j the point with ** Quidnunc; ’’ we do not propose to do 
+80. But even supposing the authority he quotes is one 
hundred per cent. wrong, and that the number is only 
hone in forty, we still maintain that gas would be getting 
ja far better showing than it does to-day if only one- 
quarter of its dependants were pulling their weight 
‘among their forty neighbours each. Add to them our 
100,000 shareholders, and we should indeed have a 
/powerful foree working to swing public opinion. 

So, having determined, at this season especially, to 
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make our stockholders work for themselves, let us try 
some further special effort to engender among our staffs 
and employees active propaganda on behalf of the 
Industry from which they draw their livelihood, and to 
increase activity where such already exists. There are 
gas undertakings, we know, which successfully run 
schemes for paying commission to any employee, works 
or otherwise, who ‘ introduces *’ business. Others do 
not favour such a system, but there is no reason why 
we should not all take every opportunity, in season and 
out, on the works or at staff conferences, of impressing 
upon every employee that his prosperity is entirely 
bound up with that of the undertaking and the Industry 
he serves. And in this respect the man who makes gas 
has one great advantage over the workers engaged in 
thousands of other trades; each one of his friends is a 
potential daily customer. 

We do not question in the very slightest degree the 
loyalty of our team, which has for long enough been the 
envy of, almost every other industry. But it is for 
something more active, more aggressive, that we 
are appealing, something which that very loyalty would 
willingly give if its importance was more generally 
appreciated. Neither have we any desire to preach to the 
converted, and we fully realize that many managements 
do work on the lines we have indicated, and give their 
staffs every encouragement—including the necessary 
knowledge—to carry on the mission. But still we are not 
pulling the full weight of our one in twenty, or what- 
ever figure it may be; and we maintain that it would 
be good for all of us if we did. 


Forthcoming Engagements 


February. 
21.—§.B.G.I.—Council Meeting, 2.30 p.m. 
26..-_SOUTHERN ASSOCIATION (EASTERN 
Meeting at 28, Grosvenor Gardens, S.W. 

p.m. 


District).- 
1, 2.30 


March. 
7.—MIDLAND JUNIOR ASSOCIATION.—Meeting and 
Paper by Mr. L. W. Hathaway. 
9.—ScorTisH JUNIOk ASSOCIATION.-—Juint Visit to 
Mining Department, Heriot-Watt College, Edin- 
burgh. Paper by Prof. H. Briggs. 
14.—MipLanp AssocraTION.—Meeting at Grand Hotel, 
Birmingham. Presidential Address of Mr. 
Roberts, of Hereford. 
15.--LONDON AND SOUTHERN JUNIOR ASSOCIATION.— 
Meeting and Paper by Dr. F. J. Eaton. 
16.—WaLES AND MONMOUTHSHIRE JUNIOR ASSOCIATION. 
—Meeting at Newport. Paper by Messrs. H. 
Canning, Jnr., and J. Wilson. 
16.-- WESTERN JUNIOR ASSOCIATION.—Meeting at Bath. 
20.._MANCHESTER AND District JUNIOR ASSOCIATION 
AND YORKSHIRE JUNIOR ASSOCIATION.—Joint 
Visit to Sheffield. 
20.—B.C.G.A.—Meeting of Executive Committee, 11 
a.m; Special Meeting of Genera! Committee, 
2.30 p.m 


23.—ScorrisH ‘Junior ASSOCIATION (WESTERN Dis- 
TRicTt).—Annual Business Meeting. Paper by 
Mr. J. L. Crossley. 
April. 
4.—B.C.G.A.—Eastern District Meeting, Peter- 
borough. ; 
4.._MIDLAND JUNIOR ASSOCIATION.—Meeting and 


paper by Mr. F. H. Lesley. 

-—Nortu Britisu AssociaT1on.—Spring Meeting at 
Dunfermline. 

5.—B.C.G.A.—Annual Meeting of Gas 
Circles, Caxton Hall, S.W. 1. 

6.—MANCHESTER AND District JUNIOR ASSOCIATION.-— 
Meeting at Manchester. Paper by Mr. H. 
Partington. 

6.—ScottisH JuNIoR AssociATION (EAsTERN Dits- 
TRICT).—Visit to Kirkcaldy. Paper by Mr. 
J. M. Dow. 


ow 


Salesmen’s 
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Correspondence 
Burden of Rates 
Sir,—Your article drawing attention to the importance 


to all Public Utility Undertakings of the decision in a 
recent Appeal by the Southern Railway Company against 
their assessment of £2,180,000 by the Railway Assessment 
Authority is most opportune. VYhe Authority, constituted 
under the Railway (Valuation for Rating) Act, 1930, com- 
prises ten members, of which six appointed by the Lord 
Chancellor are representatives of Local Authorities. The 
result of the Appeal is a reduction of their assessment to 
£1,077,131. This being in the nature of a test case, no 
doubt the other Kailway Companies will take steps to 
obtain much needed similar reductions in their assessments. 

Since the passing of the Rating and Valuation Act, 1925, 

gas companies, like railways, waterworks, canals, harbours, 
mines, &c., are valued on the profit basis, uniess in the 
words. of Lord Cave ‘ there are special circumstances sufli- 
cient to make it necessary to exclude the recognized 
formula of assessment and to resort to some other 
principle.”’ 

I venture to urge that so far as gas companies are con- 
cerned, there are cogent reasons to resort to some other 
more simple method than the present one, which leads to 
expensive litigation, often inflicts great injustice, especi- 
ally on the smaller Undertakings which are unabie to con- 
test excessive assessments in consequence of the costs of 
an Appeal, and entails needless expense. 

I find on reference to the last published Analysis of Gas 
Companies’ Accounts glaring anomalies in the amount 
charged for rates. In some instances the charge is no less 
than seven times that of others, and the percentage on the 
cost of gas varies from 13°2 to 45, which indicates wide 
variations. 

I remember that, many years ago, the late Sir George 
Livesey pleaded for a simpler plan for assessments of gas 
companies to replace the present cumbersome method, 
which introduces the mischievous hypothetical — or 
imaginary tenant with all the intricacies and complica 
tions of tenants’ capital, adequate maintenance of the 
hereditaments, cunmneal value, statutable deductions, 
&c., all of which involves no end of costs and labour on 
which there is considerable divergence of opinion, often 
with expensive litigation. 

When will the Gas Industry realize 
method of assessment is long over due? 

Why cannot gas companies be assessed on a 5 years’ 
average of their divisible profits by taking a percentage of 
these profits? 

Public utility companies 
to other industries, 
competition. 


that a simpler 


are taxed out of all proportion 
and are subject to strenuous 


Yours, &c., 
J. FERGUSON BELL, 
Managing Director. 
Derby Gas Light and Coke Company, 
Friar Gate, Derby, 
Feb. 15, 1935. 





Thio-Bacterial Action in Purifiers 


S1r,—I was particularly interested in the article appear- 
ing 'n last week’s issue of the ‘‘ Gas JouRNAL ”’ entitled 
‘ Thio-Bacterial Action in Purifiers,’ by Mr. W. F. 
Thorne. 

During the summer months of the last two years several 
instances were brought to my notice of the appearance of 
H.S in the gas on the outlet of the last box in the series, 
although oad gas was being admitted to the box in 
question. 

My investigations have chiefly concerned the oxide sup- 
plied by my Company—viz., Natural British Purifying 
Material, consisting of quarried rich hydrated oxide of 
iron lightened by the addition of bog ore, and North-East 
Dutch Bog Ore. In general it was noticed that clean gas 
became contaminated during its passage through the last 
box on either hot or warm and damp days, but that the 
irregularity was not apparent during cold frosty weather. 
In one instance it was found that traces of H.S were only 
given off when the gas temperature exceeded 65° F. The 
writer has had previous experience of the appearance oi 
H.S in gasholders, due to bacteriological action, in whiecn 
connection a similar state of affairs was observed. 
Furthermore only new oxide was proved to be capable of 
giving this trouble, and in the case of the British material, 
when the oxide was emptied from the purifier and then 
mixed with partly spent material, no further trouble was 
experienced. 

This condition was studied in the laboratory in a similar 
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method to that described by Mr. Thorne—1.e., a few drops 
of CS. were added to the two oxides under tes! —yviy, 
Dutch Bog Ore and Natural British Purifying Materia 
The flasks containing the oxides were left on the labora. 
tory bench—.e., in daylight and the prevailing tempera. 
ture was approximately 56° F. By the following day, iy 
both cases a black stain was found on the lead acetate 
papers which had been secured in the necks of the flasks, 
This test was repeated, but a few drops of dilute am. 
monium hydrate were added, and only a very slight staiy 
was apparent on the lead acetate paper after a week, | 
would therefore seem evident that if it is possible for a 
trace of ammonia to get forward to the box in question, 
the bacteriological reaction may be greatly retarded, jf 
not altogether prevented. This is not possible practically, 
however, since it would nec essitate the admission of a 
considerable quantity of ammonia with the gas on the inlet 
to the purifier, which would give rise to other undesirable 
reactions Furthermore, if a drop of CS, is mixed with a 
few cubic centimetres of even dilute ammonia in a flask, a 
lead acetate paper will be stained in the space of a fey 
hours, no increase of temperature being necessary, due no 
doubt to the reaction 
2NH; + CS. H.S + NH,SCN 

However, as intimated above, when new oxide (con- 
taining alkali) is mixed with partly spent material, the 
alkali of the new liberates ammonia from the partly spent 
material, which is sufficient to prevent dissociation of CS, 
by bacteria. The reason for this is clear, since bacteria to 
operate require the presence of humus. Humus has a 
great affinity for ammonia; therefore, once sufficient am 
monia is admitted to satisfy the humus present, the 
bacteria are powerless to accomplish their fateful work. 

Hence yet another advantage to those already apparent 
of the regul: ur rotation of the boxes is that when a box of 
new oxide is found to be giving off traces of H.S, by bring- 
ing that box into the first position, allowing it to absor! 
the trace of ammonia which is admitted with the gas 
stream, the trouble will be overcome. 

Yours, &c., 
E. W. SHARMAN, 
Technical Manager. 
The British Gas Purifying Materials Company, Ltd., 
99, London Road, Leicester, 
Feb. 16, 1935. 


Art in Window Display 


Sir,—The problem of window display, which has been 
dealt with in your columns recently, interests me greatly. 

As one who is unable to attend the class at the West- 
minster School of Art, about which Mr. Kirkland Jamieson 
writes, I should welcome a fuller and more detailed ex 
position of the theory and practice of window display. 

I may be quite wrong, but, speaking as a practical man, 
I find it difficult to see the value of lectures on Art Theory 
to people whose job it is to dress windows with gas appli- 
ances. 

At the same time, I feel far from satisfied with my own 
efforts in that direction, and would be most grateful for 
any suggestions that Mr. Jamieson would care to make. 

Yours, &c., 
** PROVINCIAL DEALER.” 





Feb. 16, 1935. 





GAS LEGISLATION 


A Summary of the Position at the end of 1934 | 


By George Evetts, M.Inst.C.E., M.Inst.Gas E., 
M.Inst.Cons.E. 


The striking articles which Mr. Evetts contributed to the 
“ JOURNAL ”’ at the end of last year are now available in the 
form of a handy book, in similar style to the very popular annual 
“‘ Technical Signpost ’’ to the “ JOURNAL.”’ A general index and 
marginal annotations make reference easy, and from the many 
inquiries received while the articles were running, we believe the 
publication will find a very general welcome from Boards of 
Directors, Company Secretaries, Municipal Officers, and in many 
other quarters. 


From the “ JOURNAL ”’ Office— 
pp. 51, bound in cloth, 3s. 6d. net, postage 3d. 
Six copies and over, post free. 
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Personal 


) wr. J. L. THomson, of the Hawick Gas Light Company, 
Dhas been appointed Distribution Superintendent to the Gas 
Department of Kilmarnock Corporation. 

* * _ 

At Stalybridge on Feb. 7 Mr. S. Sipesorrom, who has 
“heen Works Foreman to the Stalybridge Corporation Gas 
Pepartment for the last 18 years, was the guest of honour 
Mor the purpose of receiving a presentation gold watch. 
Alderman J. W. Greenwood, J.P., Chairman of the Gas- 
Works Committee, supported by the Vice-Chairman and 
pight other members, was present, as also was Mr. W 


ill, the former Engineer and Manager. Mr. C. Wood . 


Whief Clerk to the Department) was in the Chair and Mr. 
®. J. Restall (the Engineer and Manager) made the pre- 
sentation and also expressed his appreciation of Mr. 
KSidebottom’s services. 

Alderman Greenwood on behalf of the Corporation ex- 
pressed his thanks to a most loyal and conscientious 


worker. 





Obituary 


We regret to announce the sudden death, on Feb. 3, of 
Mr. H. R. S. Witttams, Engineer and Manager of the 
Altrincham Gas Company, at the age of 57. Mr. Williams 
was well-known in the North of England. He had been 


429 


Manager of the Altrincham Undertaking for about 22 
years, and had previously held a similar appointment at 
Tyldesley. A man of outstanding ability, he had given 
valuable service to the Company, and under his direction 
there had been considerable developments and extensions 
of the Works, which more than doubled in size and capacity 
under his management. 

The high esteem in which Mr. Williams was held was 
shown about three weeks ago when he was the recipient of 
a gold fountain pen from the staff and employees of the 
Altrincham Gas Company. 

. * * 

The death has occurred after a long illness at his home, 
Cedar House, Hampton Wick, of Mr. Witiiam CoMLEy 
Lams, who was for many years Secretary to the Hampton 
Court Gas Company. He was aged 72. 

= — * 

The death took place last week after a short illness of 
Councillor W. J. Harvey, D.L., one of Edinburgh’s lead- 
ing public men and former Convener of the Gas Committee, 
in which he evinced a very keen and business-like interest. 
His good work in that connection ultimately led to his 
being appointed the Chairman of the Scottish Gas Em- 
ployers’ Federation. Councillor Harvey was an excellent 
public speaker and endowed with a remarkably retentive 
memory. 

* * * 

The death is announced of Councillor JoHn NEILL, of 
Bangor, Co. Down. He was Chairman of the Bangor Gas 
Committee for several years. 


National Gas Council 


A meeting of the Central Executive Board of the 
National Gas Council was held at 28, Grosvenor Gardens, 
London, S.W. 1, on Tuesday, Feb. 12, at 2.30 p.m. In the 
absence of the President, the Chair was taken by Councillor 
G. H. Kirson (Vice-Chairman). 

The late Mr. A. Caddick.—The Chairman referred with 
regret to the loss sustained by the Council in the death of 

Mr. Caddick, late Engineer to the Croydon Gas Company. 








Mr. Caddick had been a member of the Board from 1919 
until his resignation in 1927. A vote of sympathy with 
his relatives was passed, all the members standing in 
silence. 

Before proceeding with the business of the meeting, Mr. 

'(. Valon Bennett, President of the Institution of Gas 
Engineers, congratulated the Chairman on behalf of the 
Board upon two important appointments that he had re- 
cently received. One of these was the position of Chair- 
man of the Coal, Gas, and Fuel Industries (Livesey 
Professorship) Committee, in succession to the late Dr. 
(. F. Tetley, and the other was the Presidency of the 
Leeds Chamber of Commerce. 

Electricity (Supply) Bill.—The position with regard to 
this Government Measure was reported. : 

Housing Bill.—It was reported that this was a compre- 
hensive Bill, the primary objects of which were: (a) To 
permit of the redevelopment of large areas in which 
housing conditions were unsuited to modern standards; (b) 
to define ‘‘ standards ’’ of housing, and (c) to provide 
accommodation of the prescribed ‘“‘ standards ”’ at rents 
within the means of those for whom such accommodation 
was designed. 

There were a certain number of questions which affected 
gas, water, and electricity undertakings alike, and it was 
stated that the Conjoint Conference of Public Utility As- 
sociations had decided to put forward amendments to deal 
with those questions. 

It was also stated that it might be found necessary to 
move some specific amendments relating to gas alone, and 
glaring instances were given where Local Authorities were 
still endeavouring to handicap gas undertakings by pro- 
hibiting or preventing them from laying services to or 
careassing council houses in the course of construction. 

Housing (Scotland) Bill.—It was reported that this Bill 
Was very similar to the English Bill, and the Council had 
suggested to the Secretary of the Scottish Board that there 
should be like co-operation between the Gas, Electricity, 
jand Water Interests in Scotland as existed in England 
with regard to this matter. 

Meeting of the Joint Co-ordinating Committee on Feb. 5. 
~It was reported that at the meeting of the Joint Co- 


Meeting of the Central Executive Board 


ordinating Committee of the National Bodies held on 
Feb. 5 the following matters had been discussed : 

(a) British Gas Federation: The first meeting of 
the Council of the British Gas Federation had been 
held on Jan. 16, and the following matters had been 
considered : 

(i.) Draft Constitution: It was reported that 
this had been accepted by the National Gas Coun- 
cil, the British Commercial Gas Association, and 
the Society of British Gas Industries, and had 
been remitted to the Council of the Institution of 
Gas Engineers. 

(ii.) Application of the Gas Companies’ Protec- 
tion Association to be Admitted to Membership: 
It had been agreed that the Association should be 
admitted to membership. 

(iii.) Representation of the National Bodies 
upon the Council of the Federation: It had been 
arranged that each member body should be asked 
to nominate five representatives. 

The Board approved the nomination of the 
National Gas Council representatives as follows: 

Sir David Milne-Watson, LL.D., D.L. 

Mr. A. W. Smith, F.C.LS. 

Mr. T. P. Ridley, F.C.I.S. 

Mr. Wm. Cash, F.G.A., J.P., and 

Mr. C. S. Shapley, M.I.Mech.E., M.Inst.Gas E. 

(iv.) Exhibitions: A Committee had been ap- 
pointed to consider various suggestions with re- 
gard to the participation of the Gas Industry in 
exhibitions throughout the country, and this Com- 
mittee would meet on Feb. 20. ig 

(v.) Issue of a Periodical Brochure to Coun- 
cillors and Members of Gas Committees: It was 
suggested that a quarterly brochure might be ad- 
dressed to members of Gas Committees and Direc- 
tors of Gas Companies, indicating the position in 
which the Gas Industry stood in connection with 
Parliament and its competitors, and also as to the 
value of gas as compared with other forms of 
energy for meeting the needs of the general public 
and industry in general. 

(vi.) Second Annual Dinner of the Federation: 
It had been tentatively arranged that the second 
Annual Dinner should take place in London on 
Monday, Nov. 4, 1935. 

(b) Gas Charges—Draft Brochure: It was reported 
that a brochure prepared by the Officers relating to 
methods of charge alternative to the flat rate had 
been approved by the Joint Co-ordinating Committee. 
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It was decided by the Central Executive Board that 

the brochure in question should next be submitted to 

the Sub-Committee of the Council which dealt with 

questions of charge, and thereafter approved by the 

Board before being circulated to gas undertakings. 
(c) Public Lighting: 

(i.) Evidence before Departmental Committee 
by the Institution of Gas Engineers: It was re- 
ported that evidence had been given on behalf of 
the Institution before the Departmental Com- 
mittee on Street Lighting. 

The Gas Industry were arranging to stage a 
practical test in a gas-lighted street. 

(ii.) Royal Jubilee Celebrations, May 6, 1935: 
It was reported that the British Commercial Gas 


News 


The North British Association are holding their Spring 
Meeting this year at Dunfermline on April 5. 

An Exhibition of gas appliances is to be held by the 
Bathgate Gas Company from Feb. 26 to March 1, inclusive. 
Cookery demonstrations are to be given twice daily during 
the exhibition. 

An Extension of Limits is one of the objects of a 
Special Order Application, under the Gas Undertakings 
Acts, 1920 to 1934, to the Board of Trade by the Biggles- 
wade and District Gas Company, Ltd. 

Well Known to Many Engineers in the Gas Industry, 
Mr. B. Newman, a foreman retort setter in the employ of 
Messrs. F. C. Sugden & Co., Ltd., of Leeds, suddenly 
collapsed and died recently while on a contract at Dursley, 
Glos. 

Application is being Made to the Board of Trade 
under the Gas Undertakings Acts, 1920 to 1934, by the 
Luton Gas Company for a Special Order. The objects of 
this Order include an extension of limits to include the 
urban district of Ampthill. 

The Contract for the installation of vertical retorts 
and handling plant, &c., with a carbonizing capacity of 40 
tons of coal per day at the Haywards Heath District Gas 
Company’s Works has been secured by Drake’s, Ltd., Con- 
structional Gas Engineers, Halifax, Yorks. 

At the Annual Dinner of the South Wales Branch of the 
Institution of Mechanical Engineers, held in Cardiff on 
Feb. 14, the toast ‘‘ Municipalities and Industries of the 
District ’’ was proposed by Mr. H. D. Madden, Engineer 
and Manager of the Cardiff Gas Light and Coke Company. 

Leven’s Increased Output.—Buckhaven and Leven 
Gas Commissioners are considering plans for the extension 
of the plant, as the Works are now taxed to capacity. The 
Manager’s report, submitted to a meeting of the Board, 
states that the output for January was 14} million c.ft., an 
increase of half a million. 

A Cruise from the sunny little island of Barbados to 
the ‘‘ Land of the Midnight Sun ”’ was described by Mr. J. 
W. Brown, of the Barbados Gas Company, in a recent issue 
of the Barbados Advocate. An interesting feature of the 
cruise was a visit to Reykjavik—the most northerly town 
and Gas-Works in the World. 

An Interesting Lecture entitled ‘‘ The Romance of a 
Lump of Coal ”’ was recently delivered by Mr. Dunn, 
M.I.Mech.E., formerly Secretary to the Institution of Gas 
Engineers, to a large audience on Wednesdav, Feb. 13. The 
lecture was arranged by the Hastings and District Central 
Committee for the Welfare of the Unemployed. 

The Floodlighting of the upper portion of the Leam- 
ington Spa Pump Room is to be continued during the 
months of February and March. The question of the con- 
tinuance of the floodlighting after this period has been 
referred to the Building (Repairs) Sub-Committee of the 
Leamington Town Council, who have been given power to 
act. 

A Lecture on Gas Manufacture was given by Mr. A. L. 
Holton, Chief Engineer, Manchester Gas Department, at a 
meeting of the Manchester and District Association of the 
Institution of Civil Engineers on Thursday last. The lec- 
ture presented two aspects of gas engineering—the varying 
types of coal carbonizing plants and the gaseous products 
obtained from them, together with the methods adopted 
to regulate the quality of the gas produced; and the distri- 
bution of gas to give a minimum variation in pressure at 
the consumers’ premises. 
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Association had circularized gas undertakings yi, 

regard to preparations for floodlighting by ». 
and had also issued a small brochure with flog, 
lighting illustrations. 7 













Third Annual Meeting of the Conjoint Conference , = 
Public Utility Associations on Jan. 31, 1935.—It was nie ju 
ported that Lord Mount Temple had been unanimoys, ~ 
re-elected President of the Conjoint Conference, and thy oa 
the three Vice-Presidents—viz., Sir David Milne-Watso, “is 
Lord Falmouth, and Mr. William Cash were also unay St 


mously re-elected. 

At a subsequent meeting of the newly-elected Counc] yf 
the Conference, Mr. W. B. Woodhouse was unanimoy){ 
re-elected Chairman, and Alderman Sir Albert Atkey ay 9 














Mr. Stephen Lacey were re-appointed Vice-Chairmen, FF t's 
> we 
no 
W 
in 
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The Great Progress made by the Reading Gas Con. 
pany since 1900, together with a brief historical survey , ki 
the history of the Company since 1819, is the subject of » Ww 
article in a supplement to the Berkshire Chronicle {q T 
Feb. 15. _The supplement was published in connectin{ 1: 
with the Reading Modern Homes and Local Industri« b 
Exhibition at the Town Hall, where the Gas Company ay p 
exhibiting. ; R 
A Five Year Contract has been obtained by the Dews f 
bury Corporation Gas Department for the lighting of Brad. il 
ford Road to class ‘* E ’’ specification in open competition V 
with electricity. The Department have previously bee a 
successful in lighting the Wakefield and Earlsheaton Main 
Roads, and now it has also been decided to light by ga ( 
the new Savile Bridge, in course of reconstruction, over the ‘ 
River Calder. . ] 
Plans for a New Showroom at the Gas-Works hav 
been approved by the Bangor Corporation. These plans 


involve the adaptation of the existing workshop and mete 
testing room by erecting another floor and generally con- 
verting it for showroom purposes. The upper floor wil} 
contain the offices and the public will have access to the 
showroom and offices directly from Garth Road. The 
Lighting Committee has resolved that specifications be pre 
pared and that tenders be invited for the work. 

Intermittent Verticals are to be installed at Milforl 
Haven, and the Council have accepted the tender, subject 
to Ministry of Health approval, of W. J. Jenkins & Co. 
Ltd., Retford, Notts., for the new plant. The order con- 
sists of an installation with a capacity of 170,000 c.ft. per 
day, carbonizing North Wales coals. The bench consists of 
four chambers of 1°4 tons capacity each, two producers 
with a common producer gas flue, overhead storage bunker 
for coal and coke, and automatic skip hoist for handling 
the material to the overhead storage bunkers. 

The Staff and Employees of the Westgate and Birch- 


ington Gas and Electric Company gathered at the Notting & 


ham Castle Hotel, Westgate, on Thursday, Feb. 7, for their 
annual dinner, when they were entertained by the Chair- 
man and @irectors of the Company, represented by Mr. W. 
H. Topley, Secretary of the Company. About fifty-five 
people were present. The chair was taken by Mr. B. J. 
King, Manager of the Company, and the health of the 
Chairman and Directors was proposed by Mr. E. S. Cock- 
burn, local Secretary. Mr. Topley responded to the toast. 

‘* Is the Expenditure on the Electrical Grid Likely to 
be Justified ?’’—This isthe subject of a debate to be opened 
by Mr, Harold Hobson, A.M.Inst.C.E., M.I.E.E., General 
Manager of the Central Electricity Board, at an Informal 
Meeting of the members of the Institute of Fuel to be held 
at the British Industries House Club, Marble Arch, Oxford 
Street, at 6.30 for 7 p.m. on Friday, March 1. The first 
speaker to the opposition will be Mr. W. A. ‘Tookey, 
M.Inst.C.E., M.I.Mech.E., and the Chair will be taken by 
Sir Alexander Walker, K.B.E.; friends of members will be 
welcome. 

Baking by Gas.—The Leicester Gas Department antic- 
pates that before long the whole of Leicester’s baking wi 
be done by gas. It was reported to a meeting of the Gas 
Committee recently that another big firm of bakers in the 
city had decided to change over to gas. ‘ They are the 
second big firm who have changed over, and I believe that 
the day is not far removed when all the bakery concerns 
will change over to our automatic system of baking by 
gas,”’ said Alderman H. Carver, Chairman of the Gas Com- 
mittee. He added that 700 consumers had already taket 
advantage of the new two-part tariff. 
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; The Import Duties Advisory Committee give notice of 
© application for an increase in the import duty on ammonia 
B (liquor and anhydrous), ammonium sulphate, ammonium 
= sulphate nitrate, nitro-chalk, sodium nitrate of synthetic 
» origin, and ammonium phosphate, and any mixtures there- 
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‘Nee (ff of and any mixtures containing one or more of these pro- 
vas rn ducts. Any representations which interested parties may 
Moushfe desire to make in regard to these applications should be 
d thf addressed in writing to the Secretary, Import Duties Ad- 


yisory Committee, Caxton House (West Block), Tothill 
Street, Westminster, London, S.W. 1, not later than March 
7, 1935. 

Artistry in Advertising.—‘‘ The new gas building in 
) Corporation Street is setting an example in artistic adver- 
Every week their windows are different and every 


Atson, 
Una). 


neil of 
nous| 
Y ani 8 
tising. 


7 week they seem more attractive. Many people must have 
noticed the delightful display which advertised ‘ Alice in 
Wonderland’ and ‘Gas Fires.’ The majority of those 
in the theatre have probably seen the gas display in our 
vestibule. The Gas Department do things with admirable 
thoroughness . . . their wares are obviously as efficient as 
are those people who are responsible for the sales.’”? The 
above is an extract from Coventry Opera House _pro- 
gramme. 

Com. The Tremendous Increase in gas consumption at Fal- 

ey kirk during the past 15 years was referred to on Feb. 12 

of ay when an exhibition of gas appliances was opened in the 

> for Town Hall by Mrs. Kennard, wife of Captain H. J. Ken- 
ction nard, the Convener of Falkirk Gas Department. The exhi- 
tries hition continued until Feb. 16. Provost Stevenson, who 

r are presided at the opening ceremony, said that Mr. H. G. 
Ritchie, the Engineer and Manager, had been with them 

ews. for 15 years, and during that period the undertaking had 

rad. increased by leaps and bounds. Through Mr. Ritchie’s 


work they had been able to supply gas as cheaply as almost 


tion 
een any town in Scotland. 
Lain Cookery Demonstrations arranged by the Gloucester 
Sis Gas Light Company in conjunction with the Parkinson 
the Stove Company were held in the Company’s showrooms, 
Eastgate Street, Gloucester, from Feb. 11 to 15, and proved 
ave highly successful. The attendances at each lecture broke 
ans all previous records, and keen public interest was shown in 
ster the attractive range of modern gas appliances displayed. 
On- Miss H. Crawford-Fox, M.C.A., A.T.C.L., of the Parkinson 
vil Stove Company, demonstrated the efficiency and economy 
the of modern gas appliances by the cooking of a dinner for 
the four persons at a cost of less than 2d., using a Parkinson 
Te- “Calthorpe ’’ Cooker. 

In Budgeting for the year 1935-36, Manchester Cor- 
rd poration Gas Department anticipates a capital expenditure 
ct §=6s of £38,000, including £18,000 for cast iron mains and 
0., £20,000 for meters, cookers, and fires. Income from sales 
n- of gas, including street lighting, is estimated at £1,117,600, 
ct hire of appliances, £34,000; residual products, £184,000; 
af which, together with sundries, total the sum of £1,336,500. 
rs On the expenditure side of revenue account, outgoings by 
n way of the cost of coal and oil, carbonization, repairs, 
Ig provision for renewals, salaries, rents and rates, total 

£1,002,500. Interest on loans and sinking fund absorbs 
A credit balance of £86,000 is anticipated. 


a £188,000. 





Dundee Public Lighting 
Automatic Control Vetoed 


A Sub-Committee of Dundee Police and Lighting Com- 
mittee decided on Feb. 13 not to entertain the idea of a 
£23,500 expenditure to introduce automatic controllers on 
the gas lighting system in the streets. The extinction of 
the lamps along Riverside Drive at midnight was also 
vetoed. 

Referring to a report by Mr. R. D. Robertson, the Public 
Lighting Superintendent, Convener Wm. Reid said that 
annual loan charges over seven years for the introduction 
of automatic controllers would be £3,868, against which 
there would be a reduction in staff of eight men and a 
reduction in the consumption of gas. But the cost would 
still be £1,407 per annum. 

He did not think they would suggest putting the whole 
gas lighting system under automatic control. A third of 
it would cost £7,862 or £1,287 per annum, with a saving 
of £818, but an annual loss of £469. 

Mr. R. A. Serymgeour said that while the automatic 
principle was the most modern it seemed to cost a great 
deal more initially than it cost to have men attending to 
the lights, and it would be throwing men out of employ- 
ment. 

_Convener Reid remarked that the police were against 
light reduction. 
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Amalgamation and Grouping 


Further South-Western Gas and Water Corporation 
Acquisitions. 

We are informed by Close Brothers, Ltd., the Secretaries 
of the South-Western Gas and Water Corporation, Ltd., 
that the Corporation have acquired 100°, of the 6°%, 
preference shares and 100%, of the ordinary shares of the 
Crewkerne Gas and Coke Company. 

The Corporation have also acquired 95°5% of the 
original shares and 86°8%, of the ‘‘B’”’ shares of the 
Midsomer Norton Gas and Coke Company, Ltd. 





Woodall-Duckham Work in 1934 


The year 1935 promises to be one of great activity in 
constructional work for the Woodall-Duckham Company, 
as the total volume of orders received during 1934 for 
W.-D. plants by the Company and its overseas associates, if 
reckoned in terms of plant capacity, has never been ex- 
ceeded in any previous year. 

Contracts for new installation of W.-D. continuous verti- 
cal retorts included a large installation of thirty-two 103 in. 
retorts for the Rome Gas Company (304 tons of coal per 
day); an installation of sixteen 82 in. retorts for the Liver- 
pool Gas Company (third installation, 153 tons per day) 
and a similar number of retorts of the same size for the 
Chester United Gas Company (132 tons per day); an in- 
stallation of ten 62 in. retorts for the Stourbridge Gas 
Department (third installation, 62 tons per day); installa- 
tions of 53 in. retorts for the Exmouth Gas Company (eight 
retorts, 47 tons per day); for the Tunis Gas Company 
(fourth installation, four retorts, 20 tons per day) and 
the Carmarthen Gas Company (three retorts, 15 tons per 
day); and an installation of three 44 in. retorts, which: has 
already for some months been at work, for the Burgess Hill 
and St. John’s Common Gas Company (10 tons per day). 

An interesting plant was also ordered by the Pecser Koks- 
werke A/G of Pecs, Hungary. It consists of 24 W.-D. con- 
tinuous vertical retorts capable of carbonizing at medium 
temperatures 236 tons of coal a day, for the production of 
smokeless fuel. 

Several important reconstruction schemes, involving the 
replacement of old type downwardly-heated retorts by the 
latest type upwardly-heated model, have been put in hand, 
notably at Hull (where the capacity of the new plant will 
be more than double that of the old), at Nottingham (Bas- 
ford Works), at Greenock, at Smethwick, and at Birming- 
ham (Coal Test Works). 

New plants were successfully completed and put into 
operation at Birkenhead (sixteen 103 in. retorts, 165 tons 
per day), Nottingham (eighteen 103 in. retorts, 200 tons 
per day), and Neath (eight 53 in. retorts, 36 tons per day). 

Installations were rebuilt and modernized at Wallasey, 
where a bench of 28 retorts replaced six settings of four 
retorts (140 tons per day), and at Swan Village Works, 
Birmingham, where twenty-four 62 in. upwardly-heated 
retorts have been built in place of sixteen retorts and 
capacity has been raised from 84 tons a day to 156 tons a 
day. A reconstruction of 16 retorts was also carried out 
at Ipswich. 

Two orders were received for W.-D. intermittent vertical 
chambers from the Wandsworth and District Gas Com- 
pany. One, which comprises a bench of 36 chambers (240 
tons per day), is already at work, and construction has 
been commenced on the other, a bench of 30. similar 
chambers. 

Two important orders were received by W.-D. Becker 
coke ovens and bye-product plant, one including 58 ovens 
for the new steelworks scheme of the British (Guest Keen 
Baldwins) Iron and Steel Company at Cardiff (1,214 tons of 
coal per day), and the other, comprising 53 ovens for the 
Workington Steelworks of the United Steel Conipanies 
(1,159 tons per day). Both of these plants include, inter 
alia, coal- handling and coke handling and screening plant 
and complete bye-product and benzole recovery plants. 

The W.-D. waste heat boiler continues to make progress, 
and fifteen boilers were ordered during the year, to work 
in conjunction with various types of plant. Eight of these 
boilers will work in conjunction with continuous vertical 
retorts (seven in Great Britain and one in Australia); two 
with intermittent vertical chambers; three with horizontal 
retorts (one in Great Britain and two in Australia); and 
two with refuse destructor furnaces. 

T.1.C. tar treatment plants were ordered for Katoomba 
(Australia) (10 tons crude tar per day), Hesselborg (Moss, 
Norway) (20 tons per day), and Bournemouth (Poole Gas- 
Works) (25-50 tons per day). 

Coke screening and storage plants were ordered for Ches- 
ter, Stourbridge, Liverpool, and Smethwick, and a coal 
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blending and storage plant for Messrs. King Coal, Ltd., at 
Wandsworth. 

Steam raising refuse disposal plants were ordered by the 
Beckenham Urban District Council, by the British Brush 
Company (Wymondham), and by the Midland Joinery Com- 
pany (Burton). 





Gas Exhibition at Bude 














A successful exhibition of gas appliances and cookery demonstra- 


tions were held at Bude last week. This is the first effort of its 
kind to be held in this Cornish seaside resort, and it attracted agreat 
deal of attention. A large hall overlooking the sea was divided 
off into model rooms, appropriately furnished, and fitted with 
gas appliances. Attendances were far larger than expected and a 
well-earned bouquet was presented to the Demonstrator, Miss A. 
Andrew, of R. & A. Main, Ltd., at the final demonstration. The 
whole of the arrangements were carried out by the staff of the Bude 
Gas Company (which is one of the companies forming the South 
Western Gas and Water Corporation, Ltd.), under the supervision 
of the General Manager and Secretary, Mr. J. C. Cotterill, and the 
Works Manager, Mr. W. Selby. 


Jubilee Floodlighting 
B.C.G.A. Booklet 


The Secretary of the 1935 Jubilee Celebrations Committee 
(Mr. J. R. W. Alexander) appointed by the Joint-Co-ordi- 
nating Committee of the Central Gas Organizations has 
provided us with a copy of “‘ Floodlighting by Gas,’’ a fully 
illustrated and informative booklet issued, at the request 
and with the approval of the Committee by the British 
Commercial Gas Association to Gas Undertakings. 

Attention is drawn to the necessity for gas undertakings 
to act without delay if the most suitable buildings are to be 
secured for floodlighting and if the necessary equipment is 
to be delivered in time. 

The Committee is prepared to advise gas undertakings in 
the matter, whilst the makers of gas lamps have arranged 
to assist gas undertakings in the drawing up of appropriate 
floodlighting schemes. 





Co-operation with the Architect and Builder 


At a meeting of loca! Builders and Architects, Mr. R. W. 
Kershaw, Distribution Manager to the Gloucester Gas 
Light Company read a paper on “‘ The Effect upon Building 
Construction by Adopting Gas Heating.’’ 

The author emphasized the economy in capital expendi- 
ture and the gain of valuable space by installing the 
Nautilus cast concrete flue system for gas fires. In a 
typical case, he said, the estimated cost of building from 
the footings to the chimney pot by the ordinary brick 
system of flue construction is £32. The cost of building 
Nautilus flues, less the cost of brickwork saved in a 9-in. 
wall, is £5 11s. The saving therefore effected by the use 
of Nautilus flue blocks is £26 9s. 

Assume the brick flues to have a total run of 53 ft. 
that is, from the ground floor to chimney pot and first 
floor to chimney pot. The cost per foot for a pair of flues 
is approximately 12s. Assuming an overall run of 38 ft. 
for the Nautilus flues, the cost per foot run is approxi- 
mately 8s. per pair of flues. Let us, continued Mr. 
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Kershaw, examine the extra cost of Nautilus flues whey 
no flues are provided. Assuming again the flues back 4, 
back on ground and first floor with a total run of 38 ft. of 
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Mr. Kershaw went on to detail a scheme of co-operatio, * tect 
which the Gloucester Gas Light Company offer to builders F T 
The above saving in construction, he explained, can by 











augmented by installing inset gas fires, and_ thy ; = 
eliminating cast iron surrounds. To assist the builder th to § 
Gas Company offer certain rebates, as follows: of 
A credit of 2s. 6d. per lighting point to be granted wher = 
no other lighting is provided. & he 
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General.—The following schedule of credits to opera tin 
at the option of the builder : 
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Each Wednesday afternoon witnesses gatherings such as this in the ( 
Demonstration Hall of the Coventry Gas Department's Central ( 
Showrooms, while on Wednesday evenings lectures are given to 
those whose business prevents attendance during normal demon- ( 


stration hours. 


In addition, weekly series of cookery demonstra- 
tions are held in other halls throughout the Department's area of 
supply, while to meet the needs of school children, cake baking 
competitions for those under 16 years of age are being promoted 
in connection with these lectures. 


Rental Recording Money Box 
Some Further Details. 


In the ‘‘ Journat ”’ for Jan. 30, we gave an illustration 
and some details of a recording money box in use at Stret- F 
ford for the collection of service charges and we are 
indebted to the manufacturers, the Gas Meter Company, 
Ltd., who have now placed the device on the market, for 
the following supplementary details. 

The money box is designed to be used for any purpose 
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where an instalment is to be collected, such as gas service 

Dental (two-part tariff) or hire-purchase terms for ap- 
F pliances, and is arranged to collect and record four six- 
B pences per month—forty-eight per annum. The construc- 
iio is very neat, compact, and robust. A heavy-gauge 
' teel outer casing forms the container for mechanism and 
Dash. The fixing screws are concealed when the box is 
) closed. A stout locking hasp is strongly riveted to the 
Shack and engages in a spring locking device, which, with 
P etaining flange on box, holds the front plate firmly in 
; position. 


The whole of the mechanism is mounted on the front 

} plate and is entirely detachable from the box; there is no 

hing: to go wrong. The keyway of lock is especially pro- 
‘tected to prevent tampering. 





The slot is half-masked to prevent the insertion of coin 

' until carrier is in correct position. After insertion of coin 

‘the knob is turned anti-clockwise, operating the recorder 

to show the week to which instalment has been paid. The 

appliance is not connected to the gas supply service. The 

' consumer has, therefore, no fear that his gas supply will 

be arbitrarily cut off if sixpence is not inserted on any 

| particular night. He can pay at his convenience, and a 

correct record of his payments can be inspected at any 
time. 





Manchester and District Junior Gas 
Association 


Members of the Manchester and District Junior Gas As- 
sociation visited the Victory Works of Messrs. Parkinson 
& Cowan, Ltd., on Feb. 6. The Works are situated in 
Talbot Road, Stretford. The visitors were conducted in 
parties over the various sections of the Works, and every 
opportunity was afforded to inspect the several stages of 
manufacturing not only gas meters, but also water meters. 

The factory is well organized and mass production 
methods are adopted in manufacturing the various com- 
ponent parts, which are carefully gauged before assembly. 
Exhaustive tests are also carried out on the completed 

' meters. Great interest was shown in the various intricate 
machines for stamping out wheels from solid brass, the 
cutting of teeth, stamping meter cases, &c. 

After the visit, the members were conveyed to the 
| Talbot Road Public Hall, where tea was served at the kind 
' invitation of the Directors of the Company. 

Mr. COLLINGE (Preston) proposed a vote of thanks to the 
Directors of the Company for their cordial welcome and 
kind hospitality. Mr. Collinge said that the gas consumed 

' at the Works had constantly been increasing, from 10 
million c.ft. in 1932 to 223 millions last year. These figures 
indicated the progress that had been made by the Com- 

_ pany. On going round the Works, he had been particularly 


' impressed by the fact, that the various component parts of 


a meter were gauged to plus or minus a thousandth part 
of an inch. Mr. Collinge stated that he had vome to the 
conclusion that the measurement of the volume of gas was 
more carefully carried out than the measurement of the 
calorific value. The two principles of the Company ap- 
peared to be “f accuracy ’’ and “ anticipation.’’? They had 
anticipated trouble by preventing the diaphragm from 
cracking due to the distribution of dry gas, and where the 
gas was wet provision was made for condensation. In the 
case of water meters, provision was made to prevent 
damage due to the water freezing. 

_In conclusion, Mr. Collinge thanked the Directors of the 
Company, mentioning particularly the names of Colonel 
Woodall and Mr. H. Butterworth, and also the Works 
Manager, Mr. E. Butterworth, for the kindness extended 
to the members of the Association. 


Mr. Atrrep L. Hotton (Manchester) stated that it was 
a pleasure to second the vote of thanks, because one of his 
old colleagues of the Manchester and District Junior Gas 
Association was now a Director of Messrs. Parkinson & 
Cowan, Ltd. He referred to Mr. H. Butterworth. 


The Prestpent (Mr. James Carr) in supporting the vote 
of thanks, stated that Mr. H. Butterworth had very 
readily agreed to consult his co-Directors when he sug- 
gested the visit. Those members who visited the Works 
some years ago would have noticed the great re-organiza- 
_ had taken place throughout the whole of the 
orks, 


Mr. H. Burrerwortu, responding to the vote, said that 
hefore leaving the Works that day Colonel Woodall had 
asked him to convey to the members his deep regret that 
he had been unable to attend the meeting that afternoon. 
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He (the speaker) had very pleasant recollections of his 
early association with the Manchester Juniors. 

The Works Manager, Mr. E. Butterworth, said that he 
was very pleased that the re-organization that had taken 
place at the factory had been noticed by the visitors. 





Scottish Junior Gas Association 
Visit to Messrs. H. Balfours& Co., Ltd.,. Leven 


On Feb. 9 members of.the Scottish Junior Gas Associa- 
tion (Eastern District) visited the Durie Foundry of 
Messrs. Henry Balfour & Co., Ltd., Leven. Mr. W. Lind- 
say Burns and staff met the members in the main office, 
and, after a word of welcome, conducted them over their 
works, which had been kept in operation to make the visit 
as informative as possible. 

In the foundry, the complete operations required in cast- 
ing various plates, brackets, wheels, cylinders, &c., were 
being performed, and the use of machine moulds and the 
adoption of compressed air as labour-saving devices were 
demonstrated. ‘Ihe pattern shop was visited and then the 
steel plate workshops. The extensive use of electric weld- 
ing was a feature of the work done here, and also oxy- 
acetylene for cutting out holes and special shapes. An 
interesting machine for bending plates to any pre-deter- 
mined angle showed the great advance from the old 
methods of hammering, both in quality of workmanship 
and speed of operation. The firm are specializing in the 
production of tanks and containers for foodstuffs, &c., and 
in this connection are using stainless steel. Besides stain- 
less steel, glass-lined tanks and vessels are being increas- 
ingly used, and about a year ago, Messrs. Balfour, in 
association with Enamelled Metal Products Corporation 
(1933), Ltd., erected a complete new factory for this pro- 
cess. Both cast iron and steel can be lined with this glass 
in various colours. 

A gas producer using washed doubles is employed to 
supply gas to a heat treatment furnace, into which the 
vessels to be lined with glass are put for annealing and 
treating. A huge travelling crane lifts the vessels from 
the workshops and places them on a revolving platform. 
This is lifted by hydraulic power into the furnace, which 
has a number of burners using a mixture of producer gas 
and air so regulated to give the desired temperature for 
the heat treatment. 

In the fitting and turning shops, all modern types of 
machine tools were in operation carrying out general 
engineering work. Part of this building was erected in 1810 
when Messrs. Henry Balfour set up business in Leven. 

After the visit, the Association were entertained to tea 
in the Caledonian Hotel, Leven. Mr. W. Lindsay Burns 
said that he joined the Juniors 27 years ago and had bene- 
fited greatly by the knowledge gained during visits made 
when he was a member of the Association, and he urged the 
young members present to take advantage of all the op- 
portunities which the Association offered. They were very 
pleased to have been able to bring a new industry to Scot- 
land. The plant which they had seen was one of the most 
modern in the world for glass lining vessels, and he visual- 
ized a great future for it. 

Mr. G. Bruce (St. Andrews), President of the North 
British Association of Gas Managers, congratulated Messrs. 
Balfour on their enterprise in building the new factory, 
and said that a greater degree of this spirit of adventure 
was needed in these times of keen competition. He said the 
Gas Industry had a great field for industrial and domestic 
uses of gas, and with a determination on the part of the 
personnel to win through, the Industry would go from 
strength to strength. 

Mr. W. G. Readdie (Anstruther) said that he could speak 
of Messrs. Balfour from both the inside and the outside, 
as he had been in the firm 50 years ago. He said the new 
plant had created a demand for labour and now 400 em- 
ployees were engaged where only 200 had been before. The 
original gas-works at Anstruther had been built 100 years 
ago by Messrs. Balfour, and their reputation for high-class 
materials and first-class workmanship had been maintained 
since that time. 

Mr. C. L. W. Berglin, B.E., A.M.I.Chem.E,, a member 
of the staff of Messrs. Balfour, then read a paper on “ Pro- 
ducer and Water Gas Plants.’’ Time did not permit for 
discussion. 

In closing the meeting, Mr. Lindsay Burns said that the 
Industry need have no fear of electricity superseding gas 
if the boards of directors and others would make up their 
minds that they were determined to keen gas instead of 
visualizing its loss, and when they made a profit not to 
pay it away in large dividends but re-invest it in modern 
plant and so equip themselves the better to meet compe- 
tition. 
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The ‘ Supervia ” 


Highway Lamp 


The original purpose of street lighting was to increase 
the security of the foot passenger at night time, to assisi 
in the policing of the street, and to mark the line of the 
roadway. For these purposes the most suitable position 
of street lamps was close to the curb dividing the foot- 
path from the carriage-way. With increase in speeds and 
volume of traffic the whole problem of road illumination 
altered. The greatest illumination was now desired on the 
carriage-way instead of on the footpath and it became 
necessary to provide sufficient light to ensure that an 
object in any position on the carriage-way could be seen 
and recognized easily from a distance. Many conflicting 
views have been advanced regarding the relative import- 
ance of surface illumination and background illumination, 
and the controversy remains unsettled, but it cannot be 
gainsaid that a lighting system which produces alternate 
patches of light and shade on the road surface falls short 
of the ideal. The problem of lighting busy highways may 
be regarded as a specialized form of floodlighting, and it is 
notorious that many of the most carefully planned street 
lighting systems are inferior to the adventitious street 
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Communicated by the 
South Metropolitan Gas 
Company. 


Attention was then directed to the possibility of altering 
the shape of the light source. Hitherto gas mantles had 
been invariably cylindrical in shape, the shape hayin, 
arisen by the desire to fit the flame which issues from , 
burner nozzle with a round hole. There seemed, however 
to be no fundamental reason why all burner nozzles shoul 
have round holes or why in consequence all mantles should 
be cylindrical. It is only the surface of a flame which 
comes in contact with the mantle and the cylindrical flame 
happens to be the flame shape which possesses the minj 
mum surface. If the shape were altered in any way the 
surface would be increased and presumably the amount 9) 
mantle fabric which could be heated by the flame would 
be greater. Moreover, the increased surface could be 
placed in such a position that the light developed at that 
surface would be thrown in the direction where it was most 
needed. 

Experiments showed these suppositions to be correct, 
A high-pressure gas lamp designed to develop 1,000 cp. 
was modified by making the burner nozzle in the form of a 


slot instead of in the form of a round hole. A special 
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lighting which is obtained by the light escaping from well- 
lit shops along the side of the road. 

The desirability of obtaining more uniform illumination 
has been increasingly recognized by the Gas Industry as 
the nature of road traffic has changed. The earliest at- 
tempts to effect a re-distribution of light from the existing 
street lamps consisted in the addition of reflectors with or 
without an increase in the total illumination provided. 
This was followed by the installation of more powerful 
light sources mounted on higher standards, still along the 
curb line. With increasing realization that the intention 
was to illuminate the carriage-way rather than the foot- 
path centrally suspended lights were adopted. On the 
grounds of cost the number of such lights per mile of road 
was necessarily limited, and as the roadway immediately 
below one of these lamps was more brilliantly lit than that 
portion of the road between two lamps, the intensity of 
illumination varied from point to point along the road. 

Until recently it did not appear possible that more 
uniform lighting could be obtained without considerably 
increased expenditure. It would, for instance, have been 
possible to increase the number of light sources and reduce 
the interval between them, or it would have been possible 
to obtain a similar effect by increasing the power of the 
light sources and raising them further from the road sur- 
face. As an alternative to these admittedly expensive 
methods reflectors or refractors might have been in- 
corporated in the lamp so as to re-direct the light, but it 
is known that all such devices result in some light absorp- 
tion and consequent decrease in total amount of light 
availabie. 
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mantle was then made consisting of a bag with two flat 
rectangular sides of greater length than depth. On test 
this modified lamp was found to give in a direction at 
right-angles to the flat surface of the mantle an illumina- 
tion of 2,500 candles as against the previous figure of 1,000. 
The extent to which the asymmetry of a mantle can be 
increased is limited by the strength of the mantle material 
and the tendency for the pressure of the gas within the 
mantle to distend the bag of mantle ash, and it has not s0 
far proved practicable to obtain all that is desired by 
modification of the mantle shape alone. Because the total 
amount of light available has been increased by increasing 
the mantle surface, there is less objection than formerly 
to the use of reflecting or refracting devices and a Holo 
phane refractor has been introduced below the mantle to 
re-direct in a horizontal direction a portion of the light 
which would otherwise pass vertically downwards. The 
results of combining the two effects are shown in the polar 
curves from which it may be seen that in the direction 
where maximum illumination is required the candle power 
has been increased about four times without increase i! 
gas consumption. 

_ The Supervia lamp is at present being produced in two 
sizes: No. 1 with a gas consumption of 0°11 therm pet 
hour and a maximum candle power of 4,000, and No. 2 
with a gas consumption of 0°06 therm per hour and 3 
maximum candle power of 2,200. 

It has always been one of the advantages of gas lighting 
that the light may be dimmed at will by reducing the 
pressure at the burner nozzle. Hitherto with high-pres- 
sure gas lighting some difficulty has been encountered 
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because Of the tendency of the flame to contract within 
and away from the mantle, but experience with the 
Supervia lamp has shown that it is possible to reduce the 
pressure at the nozzle from 81 in. to 30 in. W.G. when the 
fame still burns in contact with the mantle fabric giving 
about half the amount of light obtained at full pressure 


'|UNDER THE LENS 
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and consuming about half the quantity of gas. This 
valuable property of the Supervia lamp makes it possible 
to provide at the same cost increased illumination at the 
hours of greatest traffic and then, during the later hours 
of the night, to provide illumination which although re- 
duced is still greatly in excess of that customary at present. 


By Quidnunc 


Make the Gas Industry Gas-Conscious 


A shareholder in a_ small gas company writes asking me 
to air a grievance. He complains bitterly that a Director 
of the Company uses electric light and electrical gadgets in 
his own house. ‘‘ In a small community like this,’’ says 
my correspondent, “* where everyone knows his neighbour’s 
business, this Director’s preference for electricity is well 
known, and it is rm a lot of damage to gas. How can 
you expect people to believe in the sincerity of gas adver- 
tisements when they know that a Director of their own 
gas company is a big user of electricity? It is like the joke 
in Punch, where the manufacturer of a patent trouser-press 
is shown pressing his own trousers under the mattress. If 
Directors are not convinced of the superiority of gas, how 
can you expect salesmen and other employees to be en- 
thusiastic ?”” 

This is probably an isolated case. Yet it is worth while 
to ask ourselves whether the Gas Industry as a whole is 
sufficiently gas-minded. A_ well-known gas manager 
recently calculated that the gas and allied industries em- 
ploy nearly 43% of the total insured male population. In 
other words, if we accept these 7 2 one man in every 
twenty gains his livelihood from the Gas Industry or its 
ancillary trades. If every one of these employees could 
be primed with the gas story, and made to realize the im- 
portance of his own function as a disseminator of propa- 
ganda in his own immediate circle, we should have a power- 
ful means of swaying public opinion. 


The Customer is Sometimes Wrong. 


As it is, we cannot even rely on the 100,000 employees of 
the supply industry itself to present the case for gas in its 
most favourable light. This statement may shock the sus- 
ceptibilities of those who are not constantly in touch with 
the average small householder, but a little thought will 
prove its truth. For most householders the Gas Industry is 
humanized only by occasional contacts with the gas fitter 
or the meter reader. To the ordinary consumer, these 
men are the Gas Industry. In general they have a high 
reputation for skill, urbanity, and careful work. Yet many 
of them would be stumped by the questions of an ordinary 
well-informed householder who had studied electrical sales 
literature. Others, in a praiseworthy desire to please, 
suffer from the habit of endorsing all the consumer’s com- 


plaints. For instance e, I have known a fitter  sus- 
tain a consumer’s preference for filling the drip-tin 
of her cooker with water in face of demonstrator’s 


earnest advice to the contrary; he held that this course 
was necessary to absorb the ‘ * fumes.’ Every gas man 
has come across similar cases in which a consumer’s 
complaint has been strengthened by the ready acquies- 
cence of a fitter or maintenance man. The axiom that 

“the customer is always right ’’ may work quite well in 
teashops or groceries; but it can be carried too far in the 
Gas Industry, especially in these days when house-to-house 
canvassers for electricity infest the streets in search of 
prey 

Several undertakings have faced up to this problem by 
issuing a simple manual to every employee. This manual 
contains brief and convincing answers to the most common 
questions asked by consumers. As these questions are 
often caused by aggressive electrical propaganda, it is abso- 
lutely essential that the employee should know the basis 
of comparative costs for various domestic purposes, and be 
able to demolish arguments about ‘‘ fumes,’’ meat shrink- 
age, and other bogeys. In addition, each employ ee should 
know the scope of his own undertaking’s service to con- 
sumers, and the selling-points of the new appliances. 

Some undertakings go further than this, and try to con- 
vert their shareholders into active propagandists for gas. 
his line has not been carried far enough. One of the 
best-argued statements for gas which I have come across 
Was issued, not by a gas company, but by a firm of stock- 


brokers who foretold a flourishing future for the British 
Gas Industry by Sabine examples from other countries 
where gas had expanded its market in face of such electrical 
competition as we in this country have never encountered. 


Our Enemy the Amateur. 


It is not really surprising, however, that a stockbroker 
should champion the Gas Industry, when we remember 
that the most ardent partisan of electricity is not the 
electrical engineer but the amateur electrician. In fact, 
the greatest enemy of the British Gas Industry is the 
idealistic amateur who, having no financial interest in 
electricity, associates electrical development with national 
planning both in the political and the economic sense; who 
sees in electricity the agent for reviving industry, for 
abolishing slums, for reducing work in factories and homes, 
and for introducing a new standard of entertainment and 
pleasure. This headlong enthusiast makes up for numeri- 
cal insignificance by intense activity and genuine public 
spirit; the type is found among Councillors, politicians, 
women’s societies and social organizations, exerting a con- 
tinuous and uncritical influence in favour of electricity. 
These people do not realize the national importance of the 
Gas Industry because they have not learned to think of 
the Gas Industry as a national institution. But every- 
thing has combined to give the electrical industry a 
spurious importance in their eyes: the rapidity with which 
it has been adapted to various domestic and industrial 
uses; the manner in which its growth has been fostered 
by State ac tion, at a time when governmental interference 
with industry is growing steadily more popular; and the 
spectacular treatment it has received in the popular Press, 
often from political or mercenary motives. At the same 
time its novelty, leading to its introduction into fashion- 
able homes, has given it a kind of snob-value; and a 
curious result of this is the passionate demand of certain 
levelling politicians that the poor should have the same 
household equipment as the rich, and that electricity 
should therefore be made available to, if not actually 
forced upon, the migrants from condemned slum epee 

The nature and depth of public interest in gas and elec- 
tricity respectively may perhaps be gauged from their 
treatment in our popular drama. At the time of writing, 
a new play is being staged in London in which attention is 


focussed on the all-electric equipment of a smart, up-to- 
date, and topically unhappy family. The only recent 
dramatic presentation of gas (apart from undesirable 


incidents in melodramatic films) was a music-hall farce in 
which a gas official was the leading butt and buffoon, much 
like the mother-in-law, the comic policeman, or the red- 
nosed comedian of other days. 

This may seem an extravagant comparison, and no 
doubt it would take a great many slick electrical plays 
and a great many music-hall witticisms to impair the solid 
credit of the Gas Industry. The fact remains that if we 
are to create a public atmosphere favourable to gas, and 
to draw public attention to the immense national services 
public spirit, and enlightened outlook of the Industry, we 
must first make members of the Industry itself more gas- 
conscious. Not only every employee, but every Director, 
every shareholder, every Councillor where an undertaking 
is municipally operated, must be given a true picture of 
the Gas Industry, of its present activities, its responsi 
bilities, its advantages, and the scope for its extension. If 
every person connected with a gas undertaking can be 
persuaded to view the Industry as a whole, to make his 
own home a real show-house for gas, and to infect his im- 
mediate circle with his own enthusiasm for gas by 
spreading accurate information of its uses and_possibili- 
ties, we shall not need to complain of electrical bias among 
the public. 
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The Nave, looking East. 


The gravity feed coke boiler is a comparatively recent 
development—-for which the Gas Light and Coke Company 
and the London and Counties Coke Association have been 
largely responsible—and it should prove of increasing value 
in assisting the Gas Industry’s coke sales. 

Our readers are probably familiar with the general 
principles of design of the gravity feed coke boiler and also 
with its main advantages, chief, perhaps, of which should 
rank its almost completely automatic operation, its high 
efficiency, great economy, and the fact that coke is by far 
the most economical and satisfactory fuel which ean be 
used in this type of boiler. 

The gravity feed coke boiler was developed in order to 
meet the growing demand for a boiler burning coke auto- 
matically, noiselessly, without moving parts, and which at 
the same time would be economical in fuel consumption, 
maintenance, and space. While not so completely auto- 
matic in operation as the gas boiler, this gravity feed 
apparatus calls for an absolute minimum of attention- 
one visit a day for the purpose of removing the ash and 
re-charging the hopper is all that is necessary, after which 
the whole plant may confidently be ignored. Even the 
ash pit may, if desired, be provided with sprays or a water 
tray whereby the ashes may be sluiced hydraulically into 
a sump. Furthermore, this boiler uses the Gas Industry’s 
chief bye-product and a stable and national commodity. 


Details of the Boiler. 


Boilers of this type are now made with rated outputs 
from 100,000 to 2,000,000 B.Th.U. per hour at a coke 
consumption of 4 lbs. per sq. ft. of grate area. By reason 
of the fact that the grate loading is kept low to avoid the 
formation of clinker, the boilers will, in most cases, give 
a 30% overload without much difficulty. Coke is charged 
initially into a bunker above the boiler, constructed to 








Two Gravity Feed Coke Boilers each 2,000,000 B.Th.U. Capacity. 
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CENTRAL HEATING OF 


WINCHESTER CATHEDRAL 


Winchester Cathedral, the second largest edifice of its kind in the world 
has recently had installed, with complete success, a central heating system 


operated by gravity feed coke boilers. 














Exterior of Boiler House showing one of the Gravity Feed 
Coke Boilers. 


hold at least a week-end’s supply at rated load. Th 
boiler’s individual storage hopper can then be charged 
very simply direct from this main bunker. From _ the 
boiler magazine the fuel falls by its own weight into th 
V-shaped fire-grate, so designed that the slope of each arm 
is at the natural angle of repose of coke, which therefore 
takes a position parallel to the grate and forms a firebed 
of even thickness. By this means uniform and efficient 
combustion is maintained automatically over the whol 
grate. The shrinkage of the burning fuel causes coke to 
feed from the magazine at the same rate as it is consumed. 
All the dampers, air controls, &c., are linked together and 
operate simultaneously by means of a fractional horse- 
power thermostatically controlled electrical motor. The 
settings of the doors and damper are so arranged that in 
the event of failure of the power supply they close auto- 
matically to a position in which the fire will be just kept 
alight until the motive power is restored. : 

The introduction of this gravity feed coke boiler 
revolutionizes the lay-out of boiler houses, and enables 
them to be maintained bright, clean, and attractive in: 
ee which has previously been impossible with a_ solid 
uel. 


The Winchester Installation. 


As an example of the capabilities of this plant, therefore, 
we have obtained some particulars of a rather remarkable 
installation, and one of which the Gas Industry may well 
feel proud—namely, the central heating of Winchester 
Cathedral, the second longest edifice of its kind in the 
world. And after some three months’ operation the 
authorities have expressed themselves completely satisfied 
with the results. 

Some idea of the magnitude of the task set the heating 
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engineers can be realized by the main dimensions of the 


» (Cathedral, which are: 


Extreme length, 556 ft. 

Length of nave, 250 ft. 

Extreme breadth at transept, 217 ft. 
Height to roof ridge, 109 ft 


The Consulting Engineers responsible for the installation 
were Wingfield, Bowles, & Partners, of 28, Victoria Street, 
SW. 1, and because "of the importance of this central 
heating plant very careful consideration had to be made 
of every system wvailalie. The installation obviously 
prese nted many difficulties from the heating point of view 
hy reason of the necessity for equal heat distribution in so 
yast a building, requiring in the boiler plant an adequate 
supply of heat so controlled that a maximum safety and 
efficiency figure could be attained. 

After a detailed review of various competitive plants 
parity feed coke boilers were decided upon of 2,000,000 
B.Th.U. each, two units being put in of this size, complete 
with electrically operated damper gear. The installation 


is interesting in view of the fact that no solid fuel is visible 
either in the boiler house or adjacent to it—there being no 
necessity for stock yards. 











Back of Gravity Feed Boilers, showing Electric Motor for Automatic 
Damper Control. 


Actually the fuel which is held in stock is stored in brick 
bunkers of ten tons capacity, and the consumption of the 
hoilers, under average working conditions, being in the 
region of 25 ewt. a day, there is therefore eight days’ stor- 
age in the bunkers. These bunkers are situated directly 
over the boilers, and the coke is delivered into the indi- 
vidual boiler hoppers through chutes by gravity and with- 
out handling by the attendant. 

The boilers themselves are of the magazine type and 
contain sufficient fuel in their individual hoppers to 
operate for eighteen hours at full load. To re-charge the 
magazines is a matter of only a few moments, after which 
the boilers will continue to function for the next eighteen- 
hour period. De-ashing of the grates is carried out once a 
day and is quite simply effected. : 

It is understood that the installation has in efficiency 
figure of over 75% and that it has worked very satis 
factorily from the very first day it was put into operation. 
The system should show a considerable economy to the 
Cathedral authorities as compared with the inefficient and 
antiquated heating plant previously used. 


Effective Lagging. 


The boiler house, which is illustrated in the accompany- 
ing photographs, is a brick structure measuring some 28 ft. 
6 in. by 28 ft. by 30 ft. high, with a central flue, and har- 
monizes splendidly with the background of buildings of 
similar character. A remarkable feature of the installa- 
tion is that the boiler house is about 200 yards from the 
Cathedral, but so effective is the lagging of the under- 
ground pipes that it is understood that barely 2° is lost in 
transmitting the hot water this distance. 

These gravity feed coke boilers represent the most up-to 
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date and efficient type of solid fuel heating plant and, in 
addition, eliminate to a very large extent the inadequacies 
and frailties of the human element in their control, their 
operation depending upon automatic instruments of an 
approved and reliable type. Furthermore, the whole in- 
stallation is perfectly silent in operation, and the effective 
— of the boilers themselves keeps the boiler house 
cool. 

We feel that the Heating Engineers and also the heating 
firm who carried out the installation are to be congratu- 
lated on a very effective plant; and other authorities who 
have heating problems of a similar nature under con- 
sideration would do well to inspect this plant as an example 
of an essentially practical, efficient, and economical in- 
stallation. Moreover. it utilizes a fuel which is a stable 
and national commodity and with the greatest effect. If 
it were not for the daily removal of the very small quantity 
of ash one would not realize that the plant was at work, 
while the boilers themselves are particularly neat in ap- 
pearance and occupy relatively little ground space. 

We should like to acknowledge the information furnished 
in connection with this installation by the Winchester 
Water and Gas Company, the London and Counties Coke 
Association. who assisted with the original lay-out of the 
gravity feed coke boilers. We should add that the boilers 
were made by Messrs. Hartley & Sugden, of Halifax, and 
the heating arrangements were carried out by Messrs. H. 
Dutton & Co., of Westminster, a with the Consultants, 
Wingfield, Bowles, & Partners. are to be congratulated on 
carrying through what must have been a difficult job so 
effectively. 


Continental Notes 


French Specification for Motor Benzole 


The current specification of the Union Frangaise des 
Producteurs de Benzols ‘‘ Unibenzols ”’ is given in Journal 
des Usines a Gaz, 1935, 59, 41-50 (Jan. 20), together with 
a description of the French standard methods for the execu- 
tion of some of the tests concerned. The specification is 
as follows: 

(1) Specific Gravity at 15° C. Between the limits 0°865 
and 0°885. 


(2) Colour. 
(3) Moisture. 
(4) Distillation. 


Water white or practically so. 
Absent. 
Initial boiling point. Above 65° C. 


At least 60% at 100° C., 85% at 140° C., 
and 95% at 170° C. 


(5) Neutrality. Shall show no reaction for acids and 
alkalies. 
(6) Sulphur. (a) Free sulphur (copper strip test). 


Traces only. 
(b) Sulphuretted hydrogen (lead acetate 
test). Absent. 


(c) Total sulphur 
Maximum, 0°5% 


(Grote’s method). 


by weight. 
(7) Gums. 


Sulphonated Products. Insignificant black residue 
when 500 ml. of the benzole is distilled from a one 


litre flask. 


Maximum, 10 mgm. per 100 ml. 


~ 
v2) 
— 


Grote’s method is used for the determination of the total 
sulphur in preference to the lamp method since the latter 
gives low results when carbon disulphide is present, only 
85% of the carbon disulphide sulphur being recovered. In 
Grote’s method, the sample (4-5 gms.) contained in a 50 ml. 
distillation flask is evaporated in a current of primary air 
and aspirated into a silica tube in which combustion 
is effected in a current of secondary air. The mixture of 
benzole vapour and air is burnt by surface combustion on 
diaphragms of sintered glass contained in the silica tube. 
As absorbing liquid, neutralized hydrogen peroxide of 5%, 
strength is employed. The sulphuric acid formed is 


titrated with Te sodium carbonate solution (1 ml. = 1 mgm. 


sulphur) with use of a mixed indicator (3 drops of 0°02% 
bromcresol green and 5 drops of 0°02°% methyl red). 
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High-Pressure Hydrogenation 


by 
H. HOLLINGS, 
R. N. B. D. BRUCE, and 
R. H. GRIFFITH, 
of the Gas Light and Coke Company 


of Tar and Creosote 


This investigation, reprinted by permission from the Pro- 
ceedings of the Royal Society of London (Series A, No. 863, 
January, 1935) is concerned with the addition of promoters 
to molybdenum catalysts,* and offers an explanation of the 
effects produced by the presence of a small quantity of 


a second substance in admixture with the catalyst. 


Autoclave Experiments.—High-pressure experiments 
were carried out in 8-litre rotating autoclaves heated by 
gas. Pee comparative purposes the initial cold pressure 
was 110 atmospheres; the duration of each run was 1 hour 
at the reaction temper: ature, which was controlled within 
+ 2°. When cold, the pressure was reduced and the liquid 
products were examined, chiefly by distillation and in 
many cases by chemical analy sis. 

Raw Materials.—A low-temperature tar obtained by car- 
bonization of Coventry coal at about 450° was used as raw 
material. Many other substances of a similar nature were 


found to give comparable results, but are not discussed 
here. 
Catalysts.—All the catalysts described in this paper were 


addition of pure colloidal silica to 
powdered molybdic acid. The paste of molybdic acid and 
silica was warmed and stirred, until the silica coagulated 
and a uniform mixture was obtained which could be dried 
completely without any tendency to separate. The amount 
of promoter is stated throughout as the number of atoms 
which appear in proportion to 100 atoms of molybdenum. 
Temperature.—At 440° this particular raw material 
reacted sufficie utiy rapidly for satisfactory comparative 
results to be obtained. 
Accuracy.—The quantity 


prepared by the 


of the product which boiled 
below 180° was determined in each case. In order to com- 
pare the activity of the different catalysts, this quantity 
was expressed as a percentage either of the total product 
or of the raw material. It is recorded as the spirit con- 
tent. With proper control at all stages the results were 
accurate within + 1 unit of activity. This point was 
examined by several repetitions of one or two experiments. 


Expe rimental. The low-temperature tar was heated so 
that all material boiling below 200° was removed. Its 
composition was then as follows: 

Asphalt ‘ a 5 ‘ . 34°8 

Tar acids 30°6 

Neutial oil (below 360 ) 24°7 

Neutral pitch (above 360 19°5 
The neutral oil contained 22°3°% unsaturated, 543° 
aromatic, 7°0% naphthene, and 16°5%, paraffin hydro- 
carbons, when analyzed by the method described by 
Griffith.! 


The tar was weighed into the autoclave to within + 0°25 
gramme. 
Working Data. 


200 grammes; 


TABLE I. 


Weight of raw material, weight of catalyst, 10 grammes ; 











initial hydrogen pressure, 110 atmospheres; time taken to reach 
reaction temperature, 1 hour; time at reaction temperature, 440°, 1 hour. 
| 
Si Atoms Final 
per 100 Mo | Cold | C.c. Oil C.c. Water Spirit as _>birit as 
Atoms in Pressure Formed. | Formed> © of Oil | % of Raw 
Catalyst. Atms. Product Material. 
o 75 142 14 32 22°7 
2 ee 140 18 40 28 
2°8 75 133 18 46 30°5 
3°O 78 126 24 49 31 
3°2 2 126 17 42 26°5 
3°6 69 150 20 36 27 
4°O 71 138 18 355 24°4 
4°4 78 145 20 28 20°3 
4°8 75 129 2 38°5 25 
4°9 74 134 23 39°5 26°5 
5°° 74 150 24 39 30°4 
5‘t 71 133 22 40 26°6 
5‘2 78 125 22 39°5 24°8 
3'4 61 133 21 17°5 31°5 
- 7o 133 24 19 32°6 
5°6 73 135 24 47°5 31°6 
7! 131 22 16°5 30°5 
6'o 69 141 22 45 31°5 
72 73 134 16 35 22 
10°O 72 156 18 33°5 26°3 


The oil distilling below 250° contained varying small amounts of phenols 
where the spirit yield was good, the quantity of the distillate soluble in 
aqueous alkali was negligible. 


* Cf. English Patent 349,991, Jan. 25, 1930. 
t ‘* J.Soc.Chem Ind.,’’ Vol. 47, p. 21T (1928). 


Discussion of Results. 


Whether activity is expressed as the percentage of spirit 
in the product, or as the spirit yield from tar, the curye 
showing the relation of catalyst activity to promoter cop- 
centration has the same form characterized by two peaks 
between 1% the addition of promoter is actuall 
harmful, fig. 1. 

This artetile is found to be of general occurrence 
with varying promoters and with varying raw materials, 
The relative intensity and position of the first peak and of 





























the area of depression depend somewhat on the ray 
material under treatment, but the position of the second 
peak remains unaltered. There are, however, ray 
materials from which the most active catalyst produces 
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Fig. |.—Catalyst Activity in Autoclave Experiments. 


results only very slightly better than that of minimum 
activity. This may be due either to extreme ease of hydro- 
genation, as with a high-boiling paraffin, or to the absence 
of low-boiling hydrogenation products as in anthracene. 
Substances which contain muc *h pitch or asphalt are also 
obviously unsuitable for comparing the activity of different 
catalysts. 

The unusual form of the curve, and especially the area 
of depression, suggested that at least two factors are in- 
volved in determining the observed activity of the catalyst, 
and led to further investigation on the same catalysts by 
different methods. 


Continuous Plant Experiments. 

Further investigation of the same catalysts has been 
carried out on a small continuous hydrogenation plant, 
described by Ormandy and Burns.* 

Raw Material.—¥or this series of experiments a creosote 
oil, obtained from high- temperature coal carbonization, 
was used. It contained 6% soluble in aqueous alkali. The 
neutral oil consisted of 26% unsaturated, 61% aromatic, 
1‘%, naphthene, and 12%, paraffin hydrocarbons. 

Catalysts.—The catalysts were prepared as before, ex- 
cept that they were made into granules together with four 
times their weight of powdered china clay. This pro- 
cedure was adopted for economy of material, as it was 
found by preliminary experiment to be without effect on 
the results, and to give a more robust catalyst. 

Experimental.—The following standard conditions were 


* World Petroleum Congress, 1933, Paper 70. 
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) chosen after a survey of the various factors; rate of hydro- 


D ven circulated 6 litres /minute; rate of oil input (approx.) 


hy) c.c./hour. Pressure 200 atmospheres. Temperature 
50°. Volume of catalyst 200 c.c. gah 

Each run was carried on until the activity became steady 
Por until sufficient information for comparison was avail- 
able. Hourly samples of product were withdrawn and 
Soxamined, and it was always found that initial activities 
(expressed as the percentage spirit in product) were not 
S maintained but fell to a steady value. Table IL. includes 
the relevant working data. 





TaBce_E II. 
2 Total Liquid 
Si Atoms Initial — Time Run. Oil Rate. Product as 
per Activity \, re ard Hours C.c./Hour Vol. % of 
00 Mc ssachiaas in Raw Material 
0 28 16°5 28 94°9 100°6 
| 28 16 31 g2°2 99°5 
. | 30 18 32 92°4 100 
_ 30°5 17 34 92°0 100°5 
3°0 22°5 15°5 31 91°3 99°7 
3°5 26 19°5 25 94°4 100° 4 
3°5 31 20 2 91°7 102 
40 22 14 24 9I'°5 99 
4°5 23 14°5 390 2°4 1O1'5 
5°25 26 17 27°5 go 100 5 
5°5 30 20°5 27 gI°7 102 
5°5 | 2 22 31 gI*4 102 
55 31 21°5 31 92°0 100°8 
55 290°5 20 29 89°5 100°7 
55 | 33 21°5 42 gI IOI’5 
5°75 30 19 27 gI°3 102 
6'0 26 16°5 24 go! 100 
8°¢ 21 13°5 25 94°4 100°5 
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These figures show that values for the final steady 


activity can be reproduced within + 1 unit. 
Discussion of Results. 


The relation 
activity, fig. 2, 


between promoter concentration and 
is the same as that previously observed in 
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Fig. 2.—Activity Curve for Continuous Plant. 


autoclave experiments. Furthermore the position of the 
second peak is now shown to remain unaltered by the use 
of different conditions, and another raw material. 




















Filtration Plant 
at Wandsworth 


A new filtration plant recently installed 

near the benzole plant at the Wands- 

worth Gas-Works supplies water for pro- 

cess purposes to an overhead tank, from 

which it is distributed to all parts of 
the works. 





The Elliptical Filters of 60,000 gallons per hour capacity. 


The water is drawn from the Thames, the pollution of 
which, especially as the tide rises and falls, is well known. 
It contains a large quantity of fine matter in suspension, 
and the process of filtering consists of passing the water 
under pressure through a bed of graded sand and thence 
to the filtered water tank. Here it is picked up by two 
centrifugal pumps and pumped to the tower. An inter- 
esting feature of the process is that the cleansing action 
of the filters depends almost entirely upon the film of dirt 
formed on the surface of the bed: When the filter is first 
put into commission the interstices between the sand par- 
ticles are not fine enough to remove all the foreign matter, 
and it is the usual practice to run the filtered water to 
waste for a short period while the film is forming. As soon 
as an adequate film has appeared on the bed, the water 
clarifies and can then be diverted into the filtered water 
main, 


Cleansing the Filter. 


The film, as it grows thicker, sets up an increased resist- 
ance to the passage of the water through the filter, and 
the time comes when it must be removed. Various de- 
viees have appeared from time to time to carry out this 
process, such as a reverse flow of filtered water at high 
velocity, rotating rakes, and so forth. The method used 


at Wandsworth consists of agitating the bed by compressed 
air and running a gentle reverse flow of filtered water 
which removes the dirt and carries it to waste. This 
method keeps down the wash water to a minimum, and 
the absence of any moving parts is a feature of consider- 
able value. The compressed air is supplied by a steam 
blower and is introduced into the bottom of the bed, where 
it is distributed to every point in the filter and then rises 
through the bed in a cloud of small bubbles. The bubbles 
of air throw the bed into a state of suspension and violent 
agitation. The particles of sand are bombarded against 
one another, and the dirt is freed from them, to be carried 
away to waste by a gentle flow of filtered water from the 
other filters. 


Constructional Features. 


The collecting system at the bottom of the filter bed con- 
sists of a transverse cast-iron collecting pipe or header, and 
a series of lateral sparge pipes. All these pipes are fitted 
with two systems of nozzles. The water nozzles, of gener- 
ous proportions, are designed to keep down the frictional 
head in the filter and are screwed into the bottom of the 
pipes, while the air nozzles, which are so proportioned as 
to keep the air consumption down to reasonable dimensions, 
are fitted in the top. When filtering, both nozzles are in 
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operation. When washing, the air and water are separ 
ated in the sparge pipe system, the air passing up through 
the air nozzles as the water 
water nozzles. By this means the two operations of blow 
ing and washing can be carried out separately and without 
mutual interference. All nozzles are of non-ferrous mate 
rial and therefore free from corrosion. 


Battery Size. 


In a big plant the requisite filtering area can be ob- 
tained either from a large battery of comparatively small 
units or from a smaller battery containing fewer and large 
filters. The latter method is the cheaper, but introduces 
a complication. The larger the filter the more difficult does 
washing become. The new battery at Wandsworth consists 
of four filters, each 17 ft. long, but each filter contains two 
independent sparge pipe systems, one behind the other, so 


Uses of Rubber 


goes downwards through the 


in the 
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controlled that each half of the filter can be washed sep, 
ately and independently. By this means the a ivantan, 
of the small unit are retained, but at the same cost a 
small number of large units. The vertical cross section q 
the filters is interesting. The filter beds are 8 ft, yiy, 
and some 3 ft. deep 


Water Wash Disposal. 


The disposal of the wash water introduced a problen, 
It had to be conveyed a considerable distance with 50 |p, 
a hydraulic gradient that the silt discharged from the 
filters would probably settle out and obstruct the piping 
The Pulsometer Engineering Company, Ltd., of Reading 
and London, who supplied the plant, arranged for all th 
wash water connections to be inter-connected, and th 
wash water is positively ejected at a sufficient pressur 
to drive it at a high velocity down the wash water pipe, ap) 
thereby overcome this difficulty. 


Gas_ Industry 


Some of the more important of the diverse uses of rubber 


in connection with the manufacture, 


distribution, and 


utilization of gas were discussed in a Paper by Mr. C. R. 
Austen (of the Gas Light and Coke Company) before the 


London and District Section of the 


Institution of the 


Rubber Industry on Monday, Feb. |1, at the British Empire 
Club, 12, St. James’ Square, S.W. |. 


and the discussion served to show the co- 
has existed and still exists between the 


The 


operation 


paper 
which 


Gas Industry and the Research Association of British 
Rubber Manufacturers, a fact of considerable interest when 
it is remembered that as long ago as 1823 Charles 


Macintosh discovered that coal tar and naphtha, both bye- 
products of gas manufacture, were solvents for rubber, and 
he patented a process for making rubber solutions that 
were used for proofing fabrics. This discovery led to the 
production of rubber hose on a commercial scale. 

Mr. B. D. Porritt (Director of the Research Association 
of British Rubber Manufacturers) presided at the meeting. 

On the gas manufacturing side, Mr. Austen pointed to 
conveyor belts as being the principal direction in which 
rubber is used, and said it was generally agreed that 
rubber and canvas conveyor belts were best for handling 
coal, coke, and clinker. Belts 54 in. wide, dealing with 

2,000 tons of coal per hour, had carried 11 million tons 
without showing appreciable signs of wear. Coke, by 
reason of its high abrasive properties, imposed a greater 
degree of wear, but a good belt should carry over 300,000 
tons before wearing out. Where the temperature of hot 
coke was likely to exceed 250° F., the conveyor belt had a 
lining of asbestos beneath the top layer of rubber. It ap- 
peared that rubber used in belts was highly satisfactory 
and that excess wear could usually be traced to faulty 
fitting. 

Other uses for rubber in the gas-works, which were men- 
tioned briefly, included tank linings, for which it gave ex- 
cellent service; hose pipes for steam, air arid water; liners 
for chutes in coke plants; the covering of the wires of coke 
screens by anodic deposition; and “hydraulic valves, dia- 
phragms, joints, &c. 

For the most part, the section of the paper dealing with 
the use of rubber in gas distribution was devoted to a con- 
sideration of rubber joints in mains, which, although find- 
ing increasing favour, have not yet established complete 
confidence in this country. Joints using rubber are used 
extensively in America and on the Continent, but to a less 
degree here. When the rubber joint began to be developed 
in this country, between 1860 and 1870, soft rubber was 
used, and was not protected from the oil and naphthalene 
then present in the gas; thus the rubber had swollen, and 
the result was its deterioration and partial blocking of the 
pipes. However, improvements in materials and methods 
were effected, and many joints made about that time are 
still in service. Recently a numbe Tr had been found to be 
in excellent condition after 60 years’ use. While some gas 
undertakings used rubber joints extensively, said the 
author, others used very few, if any. 

Various forms of rubber joints for gas mains were illus- 
trated, and Mr. Austen dwelt on their advantages and 
disadvantages. Of the advantages, he mentioned that they 
could be assembled quickly by unskilled labour, without 
the provision of special tools or equipment, and could fre- 


quently be made outside the trench before final laying 
they withstood the effects of traffic vibration, soil subsil 
ence, and longitudinal movements due to the expansion ¢ 
the pipes; a small leak might occasionally seal itself by ex 
pansion of the rubber, due to the swelling action of th 
escaping gas (several types of such self-healing joints wer 
in use); and changes in the direction of a pipeline coull 
sometimes be made without the use’ of specially shaped 
bends. 

As to the disadvantages, under the best conditions the 
life of rubber was known to be less than that of cast iron; 
leaky socket and spigot joints were difficult to repair or 
replace (to remove one joint of this type it was necessar 
to disturb the neighbouring joints to obtain sufficient clear 
ance between the pipe ends, which usually necessitated th: 
main being closed down until the job was completed); th: 
mixture of oils, oxy ‘gen, and certain hydrocarbons, presen! 
in small quantities in gas, was considered by some to haw 
a deleterious effect on rubber (these objections had _ beer 
overcome to some extent by the use of yarn, lead, or can 

vas placed before the rubber, but it might be argued that 

if isolation of the rubber from the gas were obtained by 
the use of these sealing agents, the seal was in_ itsell 
mechanically strong and leak-proof, so that the inclusion 
of rubber in the joint was unnecessary); and there was : 
wide dissimilarity in the shape and composition of rubber 
used for gas joints. “In a plea fo: uniformity of compos 
tion, Mr. Austen said that the distribution engineer was 
not prepared to install rubber joints merely on the strength 
of vague claims to high standards of quality, nor coull 
he wait 40 or 60 years for proof of their reliability. The 
provision of national standards of quality and performane 
for rubber jointing materials would greatly enhance their 
reputation and increase their use. 

The application of rubber in the rubber-proofed canvas 
bags used for stopping the flow of gas in mains, hose for 
connection to pneumatic hammers, and valves for high 
pressure gas regulators were also mentioned briefly. 

In the section of the paper dealing with gas utilization 
a good deal of attention was given to flexible tubing. Hav 
ing pointed out that the useful life of flexible metallic 
tubing was determined by the effective life of the rubber 
packing thread used between each fold of the metal, thé 
author said that the type of thread used most frequently 
was composed almost entirely of pure vulcanized rubber: 
but it was not entirely satisfactory. It had heen found 
to soften at high temperatures, to shrink after prolonged 
use, and to absorb readily the hydrocarbon constituents of 
coal gas, which affected adversely its age-resisting proper: 
ties. Taking advantage of recent developments in rubber 
technology, some gas companies specified an improved type 
of rubber thread conforming to rigid standards of hardness. 
elasticity, tensile strength, and ageing. The standardiza- 
tion of flexible metallic tubing was in 1 hand; a complete 
specification, which would include comprehensive tests fo! 
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Bhe quality of the rubber used in its manufacture and 


Sepa. ; ; ct 
a sembly, was In course of preparation by the British Stan 
st a ards Institution in collaboration with the industries con- 
tion ‘ verned. Although the rubber sheath sometimes extruded 


pyer the outer surface of flexible metallic tubing might 
enhance the appearance and increase the strength of the 
tubing, it rendered the tube heavier, reduced its flexibility, 
and, unless made from a gas-resistant rubber, quickly ab- 
sorbed the hydrocarbons which had been taken up by the 
inner thread, making the tube smell unpleasantly. Rub- 
r, when saturated with gas, attained a higher concentra- 


+ Wit 


oblem, 
SO loy 


Mm theme be 


tion of the smelly constituents of gas than was present in 


diping - . ° : baa 
sadinfe the gas itself, and its use when in this condition was unde- 
Il thie sirable. A rubber entirely resistant to coal gas, and also 


Satisfactory in other respects, was unobtainable yet. A 
Hfexible tube which had become impregnated with coal gas 
Shad led consumers to suspect gas leaks, and many fruitless 
Falls to remedy such “ leaks ”’ had been made. 

The “ Corflex ’’ all-rubber flexible tube, made by extru 
sion and having an internal solid portion attached to the 
inner wall which permitted the passage of gas even though 

the tube be kinked or stepped on, was lighter and more 

flexible than flexible metallic tube, was non-crushable, had 
sreater resistance to abrasion, and withstood mechanical 
stresses and rough usage more readily. But it was still not 
quite the ideal flexible tubing: it suffered to a small extent 
from the odour due to the contact of rubber and gas. The 
assumption that rubber which had good oil-resisting pro- 
perties would resist gas equally well was confirmed to some 
extent by the study of the behaviour of rubber in gas and 
| in swelling agents such as toluene, benzene, and mineral 
oils. In this work the Research Association of British 
’ Rubber Manufacturers had given a great deal of advice. 
Compressing the rubber by means of a cotton or silk braid- 
ing assisted to a small extent in resisting gas absorption, 
but the additional cost involved by its use made its general 
adoption uneconomical. Special varnishes and lacquers 
had also been used to coat the internal and external sur- 
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turers had paid considerable attention to the problem of 
gas-resistant rubber, and many mixes with reasonably good 
performance had been evolved; but there remained a real 
and urgent need for rubber to meet this particular require 
ment of the Gas Industry. 

Inasmuch as the safety and satisfactory performance of 
geysers was almost wholly dependent on the unfailing re- 
sponse of the rubber diaphragms incorporated in the auto- 
matic valves, the importance of a proper grade of rubber 
in this service was emphasized. They were often called 
upon to withstand prolonged contact with water, gas, and 
air, sometimes at elevated temperatures, and they must 
withstand considerable tension while retaining a high de- 
gree of flexibility. In the multipoint type of water heater 
the diaphragm might be subjected to higher pressures, but 
the use of a very strong and bulky diaphragm was avoided 
by arranging for the water to act upon both sides of the 
diaphragm, with a slight excess of pressure on one side. 
If the designer could use a diaphragm which was strong 
and flexible, yet capable of withstanding high tempera- 
tures, considerations of heat insulation of the valve would 
not arise, and he would be free to concentrate on produc 
ing a machine that would be compact and simple in con- 
struction. The relatively untidy appearance of many early 
geysers was due partly to the fact that rubber diaphragms 
were placed well away from the heat zone. Metal dia 
phragms were being used in water heaters on the Continent 
in small numbers. 

In the course of the discussion, it was pointed out that 
the advantage or otherwise of standardization would de- 
pend to some extent upon whether the specification repre- 
sented the best quality of the time or only an average 
quality, and that if the standards were not kept con- 
stantly up-to-date, they might hinder technical progress. 

Reference was made by Mr. P. Richbell, of the Croydon 
Gas Company, to his use of rubber in joints, in connection 
with which he acknowledged the co-operation of the Re- 
search Association of British Rubber Manufacturers. Mr. 


te, faces of tubes; but the period required to effect complete S. F. Dunkley also complimented Mr. Austen on having 
“te evaporation of the solvent used slowed up production, and hinted at the advantages to be gained by co-operation he 
1 OR  the process had been discontinued. The use of softeners tween rubber manufacturers, users, and merchants, and the 
th should be restricted to the minimum. Rubber manufac- need for specifications. 
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«( Benzole Recovery and by 

ron; eal W. HODKINSON 
r Or e 

‘ Production of Motor Spirit 

Pil 

the : 

the At a Meeting of the Manchester and District Junior Gas 

_ Association at Stretford on Feb. 6, Mr. W. Hodkinson, 

avi P 

eon Senior Technical Assistant and Chemist of the Stretford and 

* District Gas Board, outlined the results obtained and experi- 

hi ence gained in the production of motor benzole by his 

ell Undertaking during the past two years. 

101 

¥ 

en The policy. of the Stretford and District Gas Board is to travel of the vapours to prevent mechanical carrying of 
ISI produce and sell gas to the consumer as cheaply as possible, the oil. Controlled live steam is admitted at the base of 


‘a’ and it follows that, by increased output, production costs 


th can he reduced by an appreciable amount, providing suffi- 
. - cient plant is available to meet the increased load. It can 
‘ he seen at once that the operation of a benzole plant re- 


ce 


covering 22 galls. of benzole per ton of coal carbonized is 
sir 


equivalent to a consumer taking approximately 45% of 
the undertaking’s output, assuming a gas yield of 70 therms 
per ton of coal carbonized and 1°58 therms per gallon of 
henzole. 

The actual figures at Stretford for the year ended March 
31, 1934, were 147,912 galls. of benzole made, equivalent 
to 241,489 therms or 621%, of the total gas sold, when re- 
covering 2°55 galls. of crude benzole per ton of coal car- 
honized. 

In November, 1932, the final scheme was drawn up for 
a plant capable of producing motor benzole by extraction 
from 4 million e.ft. of straight coal gas per diem. The 
j completed plant was placed into operation in February, 

1933. 


{ Crude Benzole Plant. 


The gas is washed at the outlet of the purifiers in a 
Holmes horizontal rotary brush washer, steam engine 
driven, the drive is common to a similar type of washer 
used with the calcium chloride gas drying plant. 

In regard to the stripping still, which is of the bubbling 
hood type, the preheated oil and vapours enter at a point 
| two trays from the top. This position allows sufficient 
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the still. 

For the purpose of providing a high-grade distillate, the 
vapours from the still pass through a special column and 
a water cooled condenser, wherein control is exercised by 
means of an automatically controlled thermostat, to give 
an exact composition of the vapours leaving. Any hydro- 
carbons deposited in this condenser and column are run off 
from the bottom of the column into a small separator. This 
apparatus provides, therefore, a means for eliminating 
naphthalene, the oil which leaves the stripping still bting 
substantially naphthalene free. 


Wash Oil. 


During the first eleven months working of the plant gas 
oil was used as a washing medium. Good results were ob 
tained for the first three months, during which period the 
average make-up and wash oil losses amounted to 1 gall. 
per 26°2 galls. of benzole produced. After this period 
trouble was experienced with heavy sludging and the for- 
mation of oil-water emulsions in the storage tanks feeding 
the washing plant. At the end of six months’ work heavy 
deposits of a pitch-like substance came down in the washer, 
the efficiency of the preheater began to fall rapidly, and 
on opening the preheater it was found that the tubes were 
coated with a deposit of carbonaceous matter as great as 
% in. thick in places. 

The deposit taken from the washer was a pitch-like sub 
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stance, dark brown in colour, it rapidly oxidized in the air 
to a brittle condition. 

We are now using a blended spindle oil for benzole wash- 
ing, and after over twelve months we have experienced 
none of our previous troubles. The cost of this oil is almost 
twice that of gas oil; it is, however, considerably 
cheaper in working, as the make-up oil required to cover 
losses only amounts to 1 gall. per 90 galls. of benzole pro- 
duced. 

The comparative costs of spindle and gas oil are as fol- 
lows: 


—_— Spindle Oil Gas Oil. 
Initial cost per gall. . Seg ie 7id. 34d 
Oil wastage per 1,000 galls. crude ben- 
zole, galls... ee Ue oe Sane! 38°17 
Cost per 1,000 galls. crude benzole, pence 80°54 124°05 


Equivalent to a saving of 43°15d. per 1,000 galls. of 
crude benzole, or £26 16s. 3d. for the 12 months ended 
March 31, 1934. This saving is quite apart from the cost 
of cleaning the scrubber-washer and _ benzolized oil pre- 
heater. 

The analysis of fresh spindle oil as compared with spindle 
oil worked for twelve months was as follows: 


Spindle Oil 
After 6 
Months’ Work 


Spindle Oil 
After 12 


New 
Spindle Oil Months’ Work. 


Specific gravity at 15°5° C 0° 889 0° 889 0 890 
Viscosity (red) at 60° F., secs 146 148 149 
Distillation 
Initial boiling point . 339 C 146° C. 149° C. 
a” . s bls 2°50 3° 5% 3° 5% 
375° C. 40°O ,, $2°0O 38'0,, 
400 Cc. 65°O,, 604°5, 62°5,, 


The following comparison of working results shows that 
the physical capabilities of spindle oil compare favourably 
with gas oil: 


needs Gas Oil Spindle Oil. 

Gas temperature, inlet washer 2 63° F. 62° F. 
* ae , outlet washer. . 62 63 
Oil we ,imlet washer .. . 65 65° ,, 
Oil flow per 1,000 c.ft. gas e- “6 a 9 galls. 9 galls 
Viscosity wash oil at 60° F., secs. . . 4 146 
Specific gravity wash oil at 15°5° C. 0° 850 0’ 889 
Benzole distillation 

70° C 

Ge ss « . ° . . . ° ° 5°0”, §°5% 

90 © . . . . ° . 67°O 607°5 4 

30D” os © ° e ° ° . ° ° ° 50°O ,, 85‘O,, 

be ae ee ae ee ee ee ies. 89'0,, 

oo Fe ee ee ee et ee ee 87°0,, g1‘o, 
Specific gravity of benzole at 15°5°C. o 882 o’ 881 
Solvent naphtha distillation 

go° C eo 

150” ,, . ° ° . . . . ° 6°0% 2°5% 
Specific gravity of solvent naphtha at 

se’ a? C. "al Pe ae ee Ser ee ee 0° 868 o' 888 
Benzole extracted per ton of coal car 

bonized a. = & « @ 2 & 4 2°69 galls 2°41 galls 


1 gall. per 26°2 
galls benzole 


1 gall per go 
valls benzole 


Wash oil losses . 


The spindle oil would appear to give a reduced benzole 
yield per ton of coal carbonized, but we are of the opinion 
that the higher yields obtained when using gas oil were 
almost entirely due to carry over of the lighter fractions 
from the gas oil into the benzole fraction. 


Operation of the Plant. 


The operation of the crude benzole plant is almost en- 
tirely automatic. The attendant’s duties on this portion 
of the plant consist of occasional regulation of the oil 
pumps and steam pressures, hourly reading and logging of 
temperatures and pressures, and attention to general clean 
liness. 

The quality of the crude spirit is well maintained by the 
automatic control on the Taylor column. 

The removal of naphthalene in the benzole washer pre- 
sents no difficulties. 

The efficiency of removal depends upon the temperature 
of the gas and wash oil at the washer, and the amount of 
naphthalene present in the oil leaving the stripping still. 

At Stretford the average naphthalene content at the inlet 
to the benzole washer is 5°5 grs. per 100 c.ft., and no 
difficulty is experienced in removing this amount. 

The naphthalene is almost completely removed from the 
wash oil in the stripping still and recovered in the heavy 
distillates. 

When using gas oil as a washing medium the bulk of the 
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heavy distillate consisted of gas oil fronts; with the chang 
over to spindle oil, and the consequent reduction jp the 
amount of wash oil carried over at the stripping still, ¢, 


heavy distillate consists almost entirely of naphthalene, 
** Dri-Gas.”’ 


The benzole washer is situated on the outlet side of ti, 
‘* Dri-gas ”’ washer, and the question of absorption of moj. 
ture from the wash oil required: consideration. We have 
found that, providing the steam pressure is  maintaing 
above 80 lbs. per sq. in. and we continue to use Super. 
heated steam on the stripping still, no serious rise if 
dew point oecurs across the benzole washer. The ayerag 


. 


increase amounts to only 0°5 to 0°75° F. 
Gum. 


The removal of the bulk of the gum forming constituens 
in the process of benzole washing is undoubtedly accop. 
plished when complete stripping is aimed at. Our ¢. 
perience, however, would indicate the fact that parti 
stripping can aggravate the gum trouble. 

When the erection of the oil washer was completed, jt 
was decided that, although the stripping plant was jy 
ready for work, we would place the washer in commissig) 
and build up a stock of benzolized oil. The benzole » 
moved from the gas varied as the oil available reached , 
state of saturation, and the benzole recovered amounted) 
to an average of 0°45 gall. per ton of coal carbonized. 

Within a week of commencing operations, we exper 
enced trouble with two of the district governors, and 
examination of the valves it was found that this was dy 
to a heavy deposit of gum. The governors were carefull; 
cleaned and put back to work, but after only four days 
work it became necessary to open out and clean one of the 
two governors, and in a period of three weeks this partici: 
lar governor was cleaned on no fewer than four occasions. 

It would appear that partial stripping, while leaving thy 
higher boiling unsaturated gum forming constituents in th 
gas, removes some form of inhibitor, probably the phenols, 


Sulphur. 


most important advantages of benzole re. 
covery is the attendant reduction in sulphur compounds 
present in the gas. A large proportion of the carbon di 
sulphide and mercaptans and practically the whole of the 
thiophen are removed. 


One of the 


-The average reduction obtained at Stretford is as fol: 
lows: 
Inlet benzole washer . .» 38°o grains per too c ft. 
Outlet ,, a2 i" a. ea ee ‘ 
Reduction —.. a 
or 47°1% 


It is unnecessary to emphasize the importance of this 


step towards a sulphur free town gas. 


Working Results. 
The following figures are totals and averages for the yea 
ended March 31, 1934: 


Coal carbonized 


a a a oe » + 59,784 tons 
Benzole content of gas inlet washer 


2°92 galls. per ton¢ 
carbonized 


* Pe outlet 0°38 gall. per ton coa 
carbonized 
Extraction efficiency 87°0% 
Crude benzole made ye er 147,912 galls. 
ve se », perton of coal carbonized 7 
Naphthalene fraction made - 4,675 
pe oe per ton of coal 
carbonized evr te a 0°08 gall. 
Coal gas, therms per ton tnstripped 71°18 
», stripped 67°18 


Reduction in straight coal gas, C.V. per gall. 


benzole ern Se = oa 9 B.Th.U. per c.tt 
Steam consumption per gall. of benzole . 38 Ibs 
Water ~ e ’ * ° 52 galls 


Rectification Plant. 


The rectification plant was installed with a view (0 
operating the acid washing process or alternatively a modi- 
fied acid washing process producing benzole to pass wha! 
was then the proposed Gumming Test. 

The plant consists of a lead lined ‘‘ Typhoon ”’ washer, 
fitted with belt driven agitating gear and adjustable 


breakers. The washer is 8 ft. in diameter by 6 ft. deep FF 


on the straight, with coned bottom. The belt drive ' 
‘arried from the line shafting operating the pumps. 
Acid and soda are elevated to two tanks superimpose! 
on the washer, the elevation is carried out by means 
Kestner type elevators operated by compressed air sup 
plied by a Westinghouse type, steam driven air compress: 
The rectifying still is constructed of mild_ steel shell 
plates 7 ft. in diameter by 10 ft. long. The still is heatel 
by a totally enclosed steam heating element, built up of * 
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welded steel tubes 2 in. in internal diameter. The fitting 
js such as to enable the withdrawal of the complete ele- 
ment for inspection. Live steam can be admitted to the 
¢ill for control of rectification. 

The fractionating column and dephlegmator are super- 
imposed on the top of the rectification still. The column 
is constructed of mild steel, 3 ft. in diameter by 12 ft. 6 in, 
high, packed with 2 in. diameter Lessing type rings. The 
rings are kept irrigated by controlled condensation from a 
gnall dephlegmator built on the top of the column. itself. 
The dephlegmator 1s of mild steel and contains 110 weldless 
steel tubes 13 in. outside diameter. 
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The use of 24%, of 95% sulphuric acid was quite success- 
ful in reducing the thiophen sulphur. 
Thiophen sulphur 
0°54% by V 
0°08 ,, 


3efore washing veight 
After a 

This, however, was not the end of our troubles. On dis- 
tillation of the washed charge breakdown occurred in the 
still at a temperature of 200° F., with the subsequent evo- 
lution of sulphur dioxide. This was obviously due to the 
formation of neutral sulphuric esters by the use of strong 
sulphuric acid in the washing system. 
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The vapours pass to a mild steel condenser identical in As the strength of acid used has considerable bearing on 
construction with that on the crude benzole plant. the efficiency of thiophen removal, reducing the acid 
re strength was out of the question, and it was decided to 
ands Refining Crude Benzole. reduce the contact time between strong acid and benzole 
; ; iets by washing with 95% sulphuric acid for 30 minutes, and 
1 di Analysis of the crude benzole raised some rather difficult shen. puns tute this eae BE ob aber dnersads Gee Galealions 
the RS points as to the treatment required to produce a benzole on for 2 hours as before. It was found that this practi- 
ta conforming to the specification laid down by the National jain ‘cent ane nate. Geese mien. lene, a ie 
0 Benzole : enalge mee The crude de agg ge t danger of recurrence of the trouble in a milder form, and, 
total sulphur, SS COS> ls pees. ms ee em oT to overcome this, washing the benzole with hot caustic soda 
carbon disulphide. Therefore, to reduce the total sulphur im the vapour phase wes adopted. 
in the refined oparst to 0'40% as specified, two points re- The vapour phase washer is constructed of welded mild 
quire attention : steel plates, it is super-imposed on the top of the dephleg- 
th 1. Considerable reduction in the sulphur present as car- mator at the head of the fractionating column, see fig. 1. 
bon disulphide is necessary. The benzole vapours from the dephlegmator pass to the 
. Acid Benzol and Soda 
year Fae a pany arend Pepforated Inner Casing, | Ash Solution return 
ODR AEN SONUCION sassasfee==b== b Fa=s-t5 Cesas=5 to Neutralizing Tank 
from Pump — a ; i | Fd, 8 
C sume = == == Sq======2 =se=>3¢22===-1 fi 
1 
c Detail of Orifice Washers. 
| 
Fig. 2.—Circulating Wash Tanks 
= =- a a 
(Pat. 395,645, W. C. Holmes & ( ——— Po ee 4 
AL A 
Co., Ltd.) —The Refining Method L o's 
used at Stretford. Neutralizing | || Soda Wash 
Tank } {i | Tank } 
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cult “a 2 » emia Z Caustic Soda Solution 
ZY Soda Ash Solution leve! _ tee 4 
a ee — - z ’ 
“7 ouble buction Pump taking wy 
Benzol and Solution. 
to 
vi- 
hat 2. Thiophen, which comprises the bulk of the remaining washer and through a caustic soda solution seal. A 10% 
i sulphur, would have to be reduced to a minimum. solution of caustic soda is circulated over the washer by 
blef After a considerable amount of experimental work on the a s ogee ‘ — gee. ng a from a 
cep | Part of Messrs. W. C. Holmes and the Laboratory Staff at Sma ow Gener vans. 1e benzole vapour line is complete 
1S tretford, the following method was evolved. — by-pass, and the phase washer can be cut out of the 
Crude benzole charge washed in the typhoon with: Spores Seer Panay 
ace Ist. 2% of 10% caustic soda. Carbon Disulphide Reduction. 
f ‘ , int “jf ’ : 
os i 2nd. Water wash. ‘ ; The removal of sufficient carbon disulphide to leave 
a 8rd. 23% of 95% sulphuric acid. 0°40% sulphur (by weight) in the refined spirit could only 
"i 4th. W ater wash. be done by very slow fractionating, and even with a very 
ted ) 5th. Neutralize with caustic soda. efficient column it was necessary to remove some 8 to 10%, 
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of forerunnings. The forerunnings had very little market- 
able value, and therefore meant a considerable loss in 
revenue. 

To reduce this loss of valuable low-boiling constituents 
contained in the forerunnings the following method was 
adopted. An orifice plate drilled } in. diameter was placed 
in the by-pass between the dephlegmator and the phase 
washer. When removing the forerunnings the inlet and 
outlet valves to the phase washer were closed, the by-pass 
valve was opened, and the vapours distilled through Pihe 
orifice plate. It was found that when working with a 
back pressure of 4 Ibs. per sq. in. on the still, the speed 
of distillation could be reduced to a minimum and con- 
trolled with ease. In effect we were actually sweating the 
highly volatile carbon di- sulphide off, and it was found 
that by removing only 3 to 4%, forerunnings we were get- 
ting results equal to those previously obtained. 


Rectified Benzole Yield. 
It can be seen at once that the use of 2}% 
phurie acid entails heavy losses in the washer. 
process losses were as follows: 


of 95% sul- 
The actual 


Washing losses. 5°7% 
Forerunning ,, 3°04, 
Distillation “6, 

Total losses ie 
Yield of refined motor benzole . . . 85°55 


The removal of forerunnings is unavoidable unless some 
chemical method of removing carbon disulphide is used. 
Washing losses are directly due to the use of strong acid in 
comparatively large quantities. Distillation losses are to 
some extent dependent upon the amount and strength of 
acid used in the washing process. 

The plant after installation was designed to produce re- 
fined spirit using a modified acid wash. The method being 
as follows: 


Ist. Wash with caustic soda by circulation in a pump to 
tank system. 

2nd. Wash with acid tars collected from a previous wash 
(washed in the ‘‘ Typhoon ’’). 
Wash with a requisite amount of strong acid 
(washed in the ‘* Typhoon ’’). 
Neutralize with soda ash by circulation in a pump 
to tank system. 

Adapting this process to our particular requirements, we 

designed the following method of treatment: 

Wash for 2 hours with a 10%, 
soda—by circulation. 

2nd. Wash for 2 hours with acid tars collec ted from a 
previous wash—in the ‘‘ Typhoon.’ 

3rd. Wash for 30 minutes with 13% of 95% sulphuric 
acid—add 1%, water and continue the wash for 2 
hours. 

tth. Neutralize with 10° 
culation. 


solution of caustic 


solution of soda ash—by cir- 


(Note.—The acid tars from the strong acid wash were 
collected for use in the next wash.) 

On distillation of this wash the 
obtained : 


following yields were 


Washing losses. 4°5% 
Forerunning ,, 3°0 
Distillation oe a 
Total losses 12°5, 
Yield of refined motor benzole . . . . 87°5, 


Analysis of Refined Benzole. 


The refined spirit produced by the above method tested 
as follows: 


Specific gravity at 15°5° C. o’881 
Distillation— 
Delp poimt . «+ « «© « 72° C. 
108” C. a a ee - « 84°0% 
52” on ° ° ° ° . ° ° °  8°O,, 
B49” 0 ° . . ° ° ° ° ° « 98'Oo,, 
Dry point. 147° c. 


Total sulphur . eS 0° 39% (by weight) 
MEE ME CHe. «© we ht ee tl OM. 
Colour. . So a . +) * wes Pass 
Acid wash test 


It can be seen that up to a point we have solved our 
trouble, but on examination of the results it will be noticed 
that we have very little margin of safety. For instance, 
the total sulphur content is 0°39%, which the National 
Benzole Company specify 040%. Again, the acid wash 
test is too close to the standard to be comfortable. It is, 
however, essential that we should wash to close margins 
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if we wish to obtain a reasonable yield of refined Spin 
from the crude treated. : 


Control. 


The control of the plant can, with careful Organization 
become a matter of routine laboratory work. The routig 
daily tests carried out include distillation of crude ben. 
zole, debenzolized oil, washed and refined spirit, acid way 
tests on washed and refined spirit, and tests for naphthaley 
and benzole passing the washer. 

The temperatures, pressures, oil flows, &c., «are logged 
hourly in the plant: record book, and _ this ‘book is ey 
amined daily by the Laboratory Staff. 


APPENDIX Il. 


Chemical Washing Process for the Removal of 
Carbon Disulphide. 


The removal of the compulsory Acid Wash Test from ti 
National Benzole Company’s specification for motor be)! 
zole has made possible the use of various methods where; 
the gum content of the refined spirit can be made satisfy 
tory without the wholesale destruction of valuable unsaty. 
ated hydrocarbons, possessing high anti-knock properties 
which was formerly inseparable from the use of conce 
trated sulphuric acid in large quantities. 

These methods include the Inhibitor Process, the Insti 
Process, and several selective washing processes. 

In the majority of cases one difficulty arises, and that \ 
the question of sulphur content. Concentrated sulphur 
acid washing will usually reduce the sulphur figure to wit) 
in the specification limits by removal of the thiopher 
With the modern methods of refining, involving only pa 
tial removal of thiophen sulphur by the use of light acai 
washes, it is recognized that reduction of carbon disulphit 
is necessary, and two methods are available : 


Removal of forerunnings. 
2. Chemical washing. 





I propose to confine myself to the description of a ne 
chemical washing process which we at Stretford intend | 
adopt in the course of a week or two. 


Polysulphide Process for the Extraction of Carbon 
Disulphide. 


This process is the patent of the Yorkshire Tar Distiller 
Ltd., and is used by them in the treatment of a numbe 
of their benzoles. 

The reagent is a polysulphide of ammonia so stabilized 
that the tendency of polysulphides to put back free sulphw 
into benzole has been overcome, it is possible to remove 
free sulphur from the benzole along with the carbon disul: 
phide in the same operation, where free sulphur is present. 

The reagent is agitated with the benzole at normal ten 
peratures in the ordinary Typhoon for thirty minutes. The 
settlements are clean and rapid. It is possible to trea 
refined water white spirit and by water washing restor 
the colour and neutrality. 

The process was investigated on a laboratory scale will 
a view to adoption in our own plant. The laboratory re 
sults are as follows: 

1,000 c.c. of crude benzole was washed with 2%, of 10 
caustic soda, separated, then washed with water, agail 
separated, and transferred to a separating funnel. 

Acid tars from a previous wash were then added an 
agitated for 30 minutes, settled for 15 minutes, and sepat- 
ated. To the spirit }% of 95% sulphuric acid was added 
and agitated for 30 minutes, afterwards settling for 4 hours. 
The separated spirit was transferred to a second separating 
funnel and neutralized with sodium carbonate solution. 

The spirit was distilled under a standard Young colum, 
and the first 20% removed for treatment with the pols: 









sulphide solution. The rest of the spirit was distilled 
a cut point of 160° c. 

The first 20%, amounting to 200 c.c., was agitated wilhf 
30%, by volume of the polysulphide reagent for 30 minute. f° 
After separating, the spirit was washed with water an— VY! 
finally separated. uta 

The treated fronts were mixed with the final distillate — 
and tested as follows: . 

7 
Sulphur— Sch 
Total sulphur . - ty ee i is 
Sulphur as carbon disulphide +' 67. Otay, Bal 
Yields— ‘ 
Motorbenzole .. . eee ee ee m 
ara ae ee ee Ca 
Pes Ss ew o ecd ies APR fee 





It can be seen from these results that the process wil i 
give a good yield of refined spirit and also allow a salt t 
working margin in the sulphur content. q 
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No special plant is necessary other than the storage tanks 


me Hor the reagent, and a suitable pump for handling. 
[am unable to quote working costs as applied to Stret- 

ord, but the estimated costs taken from laboratory results 
atiog mere 8S follows: 
Duting & CS» to be Removed Cost per Gall. of Finished 
ben. Expressed on the Total Benzole 25% Sas CS: in 

Make of Finished Benzole. Forerunnings. 

Was 06% os 0’ 22d. 
Lalen <3 ie o' 25d. 


ogee (Considerable economy is shown by the concentration of 
S efithe carbon disulphide into a forerunnings fraction when 
Inly this fraction need be treated for carbon disulphide. 











Discussion. 


Mr. H. H. Tuomas (Liverpool) proposed a vote of thanks to 
{r, Hodkinson for his paper. He asked if it were more profit- 
Sble to refine the benzole or to sell it as crude so that it could 
refined on a large scale. Reference was made to the fact 
hat there had been a change-over from gas oil to spindle oil, 
wing to difficulties experienced with the former. Trouble had 


of 


mM the 

ben: 
erelyy 
ista 
sa tur. 
rties 
nceh 
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been experienced at Liverpool with gas oil, but they had not 
found the difficulties insuperable. The main trouble had been 
the tendency to solidify, but very slight warming had made the 
oil flow again. Mr. Thomas was of the opinion that the whole 
of the sulphur should be removed from the gas in order that 
flueless gas appliances could be more strongly recommended; 
and, of course, working with gas oil was not a solution of this 
problem. 

Mr. Axpinson (Manchester), in seconding the vote, stated 
that the benzole plant at Partington was started on gas oil, 
but trouble was experienced by the oil going into a jelly in 
cold weather. His own impression was that the relative merits 
of gas oil and spindle oil were dependent upon the available 
washing surface. He was of the opinion that the quantity of 
oil used at Stretford was on the high side. The sulphur content 
in the benzole was a very serious one, and the standard set 
by the National Benzole Association was stringent and difficult 
te attain in works practice. 

The Presment (Mr. James Carr) expressed his personal 
thanks to Mr. Hodkinson for the paper. 

Mr. R. L. Greaves (Stockport) stated that the stringent con- 
ditions of the National Benzole Association affected works that 
produced vertical gas more than those producing horizontal gas. 

Mr. Hopkinson responded to the vote. 


by 
J. EDWARDS 


= Prepared Tars for Road Construction 


phen 
“ In a Paper presented to the Western Junior Gas Association 
hide at Bridgwater on Feb. 9, Mr. J. Edwards, B.Sc., A.I.C., 
M.I.Chem.E., of Messrs. Wm. Butler & Co., Ltd., discussed 
the preparation and application of tar for road construction. 
nev 
ad Road tars are prepared to definite specifications laid where the density of the aggregate would be low and the 


down by the British Road Tar Association, and those of 
you who are familiar with these specifications will know 
bon that there are maximum limits to which naphthalene and 
tar acids can be present—‘‘ the naphthalene content must 
not exceed 6%, and the limit for tar acids is 5% ’’—and 
it is indeed a wise procedure to keep the percentages of 
‘these products as low as possible. Excess naphthalene in 
tar can be a nuisance, for in roadside pots, where over- 





















llers 
nber 


lizel heating sometimes takes place, naphthalene vaporizes on 
phurgeto the lids of the pots. Where possible for the manufac- 


nove@eture of road tars the distiller uses oils as free from 
jisu-fmenaphthalene and tar acids as possible. Generally speak- 
int, Meng, the tar distiller has available for blending purposes 
tem [aethree grades of creosote, light, medium, and heavy, these 
Theeproducts being graded usually according to distillation 
real fm Tange. 
As a rule, the tar distiller produces ‘‘ cut-back ”’ tars, 
twith the exception, perhaps, of a tar of very high viscosity 
Mor use as tar-concrete or hot process tar. The tar is 
Pdistilled to a higher consistency than that required for any 
‘particular purpose. It is then fluxed back to the con- 
sistency required with a creosote or a combination of 
creosotes. How far to cut back and what type and quan- 
tity of creosote to add are matters of the utmost import- 
Pance in the manufacture of road tars; and the author 
pare Wishes here to emphasize that experience and knowledge 
ldel fF are required to produce road tars which are both specific 
urs. [je 2 purpose and consistently successful in application, and 
ting 't is not exaggerating to say that to-day tars can be pro- 
. duced for any purpose—(1) tars ranging from light topping 
mn) gtade to road carpet grade, (2) which are successful in 
oly-— Summer and winter, and (3) suitable for both light and 
1 to heavy traffic. 
Consider the question of what will happen to a tar when 
vilhf @pplied to the road. First of all a certain amount of 
ite. F €vaporation will take place, with gradual increase of 
anl fF Viscosity, dependent on conditions and purpose. Secondly, 
lar possesses the property of setting which results in an 
late crease of viscosity and it may eventually become a solid. 
thirdly, although this point is not so important as some 
people imagine, it is true that tar is subiect to oxidation 
Pchanges. It can be understood, therefore, that a tar which 
's Suitable for one particular purpose can be quite unsuit- 
sible for another. For example, a tar suitable for the 
manufacture of tar-concrete destined for use on a road 
‘arrying very heavy traffic becomes incorporated in a mix- 
sure having the greatest density possible, where voids are 
wilf ¢'™inated as far as possible. In this environment the tar 
safe |S NOt subject to such evaporation influences as would be 
“he case with macadam laid on roads for light traffic, 


sLore 


with 


ani 





interstitial space larger in comparison. 

Again, tar suitable for coating an impervious type olf 
aggregate, such as granite or hard slag, can be unsuitable 
for a porous type of limestone. 

These are some of the problems which confront the tar 
distiller. It may be of interest to learn that tar distillers 
are called upon to carry fifteen to twenty different grades 
of tar in their works. The author does not maintain that 
in a general way all these are necessary, but it happens 
that a particular surveyor of experience demands a special 
tar of a certain viscosity and type which he has found is 
very satisfactory for certain repetition work which he is 
called upon to undertake. 

It will be appreciated that it is an extraordinarily diffi- 
cult thing to correlate road behaviour with laboratory 
practice, and hence road construction tends to become very 
largely a matter of experience. As mentioned before speci- 
fications have been drawn up by a competent body to 
cover the uses of tars in specific conditions. These speci- 
fications are very useful, but they do not supply the whole 
of the information necessary to determine how any par- 
ticular tar is going to act in actual use. It is true that 
determinations of the viscosity, of the free carbon, tar 
acid content, together with the distillation range, do afford 
a considerable amount of information, but the future 
specifications for tar must not be limited to laboratory 
tests only, but must cover also the manufacture of the 
tar—e.g., the amount the tar is to be cut back, and the 
kind and quantity of blending oils to be added. These are 
vital factors which determine the suitability or otherwise 
of a tar destined for a particular purpose. 

"? 


Application of Refined Tar. 


Referring to the question of road maintenance and con- 
struction very little will be said about spraying tar. 
Usually three grades of spraying tar are manufactured to 
cope with different climatic conditions. The tendency 
during recent years has been to raise the general viscosity 
of spraying tars and this increase in viscosity is likely to 
continue. In surface-dressing a, road, a surveyor has three 
objects in mind: 

(1) A non-skid surface. 

(2) Avoidance of ‘* bleeding ’’ during hot weather. 

(3) A durable road. 

These three objects are embraced in the modern practice 
of spraying tars of higher viscosity and then spréading 
hard stone chippings of at least 3-in. size and rolling them 
firmly into the matrix. The importance of this rolling 
cannot be over-emphasized and results in the mosaic sur- 
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face which is both useful and picturesque. Roads dressed 
in this manner will keep for two to three years and will 
remain non-skid in all conditions e xcept that of frost, and 
there is no reason why roads dressed in a proper manner 
should “ bleed ” in hot weather if sufficient chippings of 
the correct size are laid, rolled, and gripped. 

Before the application of tar to roads by spraying all 
pot holes and irregularities must be remedied and dust 
removed from the road, and the tar should be applied to 
the dry road at a temperature between 200° and 240° F., 
dependent on viscosity. The quantity of tar to be applied 
to a definite road area varies considerably according to 
the construction of the road. In the case of a water-bound 
road the quantity of tar will exceed that required for a 
road previously tarred, but in general the area covered will 
range from three to six square yards per gallon of tar. 


Macadam Tars. 


Three-coat, two-coat, and single-coat macadam work has 
been practised by surveyors, but three-coat work is now 
rarely seen and, of the remaining two, single-coat work is 
as ye on the increase. Two-coat macadam has been 
laid both hot and cold, and the only real difference in 
general procedure is that in the case of the hot laid 
material tar of a much higher viscosity is used. The base 
course is prepared from aggregate ranging in grade from 


2} in. down to ? in., and must be thoroughly dry and 
heated to blood heat before the addition of the tar. The 


latter at a temperature ranging from 220° to 260° F., 
es on viscosity, should be added in the proportions 
of 7 to 10 gallons of tar per ton of aggregate. Sufficient 
of this base macadam should be laid upon good foundations 
to a finished thickness of 3 in. when consolidated by a 
10-ton roller. The rolling part of the process requires 
attention and, from the point of view of eventual perform- 
ance of the macadam, over-rolling is as bad as under- 
rolling. The wearing surface, as a rule, contains agere- 
gate ranging in size from * in. down to y in. and, in addi- 
tion, up to 10% of § in. down to dust, and in a similar 
manner this should be coated with from ten to twelve 
gallons of tar per ton of aggregate, and sufficient spread 
on the rolled base to consolidate to a depth of about } in. 
to 1 in. 

Single-coat macadam is laid to give a consolidated thick- 
ness of 3 in., and in a similar manner to two-coat work 
the surface is usually sprayed with tar and chipped, 
followed by rolling. The aggregate usually ranges in size 
from 2 in. down to } in., and particular attention is, as a 


rule, paid to the question of grading. As a rule, in the 
south-west of England tars of fairly high viscosity are 


used, the viscosity used depending not énly on climatic 
conditions but also on the period of time which elapses 
between its manufacture and the actual laying of the 
material, and, in cases where the interval does not exceed 
two to three hours, viscosities ranging from 200 to 250 
seconds are frequently employed. This method has given 
excellent non-skid surfaces requiring no attention for three 
years. 

A more recent innovation in tarred macadam is the tar- 
concrete or hot process macadam hinted at in the early 
part of this Paper. Experimental sections of tar mac ‘adam 
were laid by the British Road Tar Association on the 
Kingston By-Pass in collaboration with the Ministry of 
Transport in the September of 1930, one of these being a 
section of tar-concrete. Up to the present day no money 
has been spent on these sections and they have received no 
surface dressing. The tar-concrete section is considered 
the best, and is an indication of the success which follows 
the application of higher viscosity tars in general. This 
experimental tar-concrete section ‘has withstood heavy 
traffic conditions amounting to an average of 12,000 tons 
per day for nearly four and a half years, and is as non-skid 
now as on the day it was laid. Very favourable comments 
have been made on this section in the annual report of the 
Ministry of Transport. It is interesting to note also that 
the Kirkham By-Pass, opened officially by the Ministry of 
Transport on Dec. 4, 1934, contains two sections of tar 
macadam, one of these being a 300-yard stretch of tar- 
concrete. These will be subjected to regular observation 
over a period of several years. In the manufacture of tar- 
concrete great attention is paid to the question of grading, 
and an aggregate of very high density and of low inter- 
stitial space—i.e., voids, is aimed at, this naturally calling 
for a very high percentage of fine m: vterial; the oo eg 
ranging from 1} in. or 1 in. dow n to din. and containing ¢ 
much as 15% of material passing an 80-mesh sieve. The 
medium consists of soft pitch of round about 100° F. melt- 
ing point (cube method), and both concrete and binder are 
separately heated to a temperature ranging from 220° F. 
up to 270° F., and then intimately mixed, about 11 to 15 


gallons of the binder being used per ton of aggregate. The 
material after admixture is carried hot to the site and is 


spread evenly while still hot to a sufficient depth to give a 
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consolidated thickness of 2} in. to 3 in. after rolling 
Owing to its quick setting properties, the new materi 
permits of traftic passing over the road immediately jt hy 
been consolidated. Roads built of material something 
similar to that described have proved very popular op thd 
Continent. 

A few remarks on the question of failures of tar macady 
may not be out of place. Considering the many Ways jy 
which tar macadam can go wrong surprisingly few failyys 
have occurred during the last few years, and even they 
can generally be ascribed to deficiencies in technique g 
accidents. Some of the conditions which can lead ti 
failure are as follows: 


Unsuitability of the 
be coated, 
Heating of the tar to too high or too low a temperatur. 

The use of damp stone, 
Overheating of the aggregate, 
Wrong grading of the aggregate for the 
pose required, 
False economy in the quantity of tar per ton of agg 
gate. (A number of failures have definitely 
~etease through this cause.), 
Too much or too little-rolling, 
Rolling the material w hen the latter is either too hot q 
too cold, especially in the case of high viscosity tar 
lastly, one of the most certain conditions of failyy 
insecure foundations. 


tar for the particular aggregate ; 


particular py 


and, 


Grouting. 


There is one other manner in which tar is applied \ 
road construction or maintenance and that is in groutiy 
operations, w hich can be briefly described as ‘‘ macadap 
izing in situ.”’ This method of construction, also know 
as the penetration method, is quite common practice 
this country and is very extensively used in the Unite 
States of America. Dry mineral aggregate is spread upo 
good foundations and consolidated to a thickness of abou 
3 in. The question of grading is naturally one of impor 
ance for, if the density ‘be too great there will be difficult 
in getting the aggregate wetted with tar. If on the othe 
hand the voids are too large, the tar will run through an 
collect on the foundations. A useful aggregate would lk 
one rz unging from 2} in. down to 1 in. Hot tar of a fairh 
high viscosity is then sprayed or run into the aggregate \y 
machine or by hand as a binding agent for the aggregate 
Hard stone chippings are then rolled into the surfac 
Experience in the correct gr rading of aggregate, and in thy 
amount and temperature and viscosity of the tar applied 
is very necessary for successful results by this method. 


** Horizontal ” versus ** Vertical ’’ Tars. 


“e 


The question can pertinently be asked here ‘ which 
is the better binder for road purposes, a ‘ vertical’ ¢ 
‘horizontal’ tar? ’’? The question, of course, is a co 
troversial one. It cannot be gainsaid that there is: 
theory in existence, a relic of the early days, that “ hom 
zontal ’’ tar is superior in road making qualities. One 
hears sometimes of macadam manufacturers and surveyor 
making use of the expression ‘‘ good old-fashioned tar, 
but it is hard to say whether this has reference to a com 
parison between “‘ horizontal ’”’ and “ vertical ’’ tar or, 0 
the other hand, between tar and bitumen. It is true the! 

‘ horizontal ’”’ tar possesses the better viscosity-temper 
ture curve, and furthermore it has more rapid setting pre 
perties than “ vertical ”’ tar, but these differences can be 
taken care of in manufacture and application; and th 
point must here be strongly emphasized, which is perhap 
not as widely realized as it should be, that “ vertical’ 
road tar in its preparation and application requires 
technique somewhat different from that of ‘ horizontal'® 
tar. Many will appreciate that the utilization of both 
** horizontal ”’ and ‘‘ vertical ’’ tars has resulted in magni 
ficent roads. The experience of the author has been cot 
fined more or less to admixtures of the two crudes, and le 
ventures to say without fear of contradiction that roa 
constructed with mixed refined tars as binders do no 
suffer in comparison with the very best in the country. 

















Tar-Bitumen Mixtures. 


In one manner of speaking the use of tar in roadwork 
began under bad auspices, in so much as that tar we 
édainalie used in so many cases actually in the crut? 
state to lay or bind the dust on water-bound roads. Tht 
tar applied was of an extremely low viscosity and col 
tained varying percentages of water. Consider what th 
surveyor had to put up with. In he: ating the tar in pots 
the material used to froth over owing to the presence ¢ 
water, ammonia gas was given off. and naphthalene ¢ 
posited all round the pot. The day arrived when tlt 
surveyor required a binder for surface dressing his roa! 
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| ee DURING 1934 
ORDERS WERE RECEIVED FOR 

WOODALL-DUCKHAM CARBONISING PLANTS 

HAVING A TOTAL ANNUAL CAPACITY OF 


Oe cen 


This is the fourth time in the 
| past six years that the annual 
capacity of plants ordered has 


exceeded 1,250,000 tons of coal 


PUT IN @) PLANT 


AND 


REPARE FOR PROSPERITY 


THE WOODALL-DUCKHAM VERTICAL RETORI AND OVEN CONSTRUCTION CO. 


(1920) LTD., EBURY & ALLINGTON HOUSES, 136-150 VICTORIA STREET, LONDON, S.W.1 
MEMBERS OF THE SOCIETY OF BRITISH GAS INDUSTRIES 








































DEFINITE 
ENGAGEMENT OF STRIKERS IS THE 
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SHILLING OPERATION 
BOTH STRIKERS ENGAGE TEETH 
* WITHOUT ANY RISK OF SKIP. 


PENNY OPERATION 
STRIKER IS HEAVY GAUGE & 
ENGAGES SNUGLY INTO TEETH 
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Illustration Actual Size 










STRIKERS 
DEEPLY MESH AND DO NOT MERELY STRIKE APEX OF TEETH 
DESCENDING HORIZONTALLY INTO MESH 


This way 
SLIP IS IMPOSSIBLE 


A feature of all the manufactures of 


SMITH - METERS - LIMITED 


186, KENNINGTON PARK ROAD - LONDON, S.E.1! 
METER WORKS, ROWAN ROAD, LONDON, S.W. 16 


voNnes RELIANCE 2447 (3 lines) 












POLLARD 2271-3, 3184 (4 lines) 
Australia: GAS METERS, LTD., SYDNEY. 


Grams: ““SMIETERS,’’ LAMB, LOND. 
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und he found that the tar he had been using was unsuitable 
or the new purpose he had in mind, and naturally so, for 
he tars of extremely low viscosity then supplied naturally 
ould not hold the chippings. The larger distillers com- 
enced to move with the times but until comparatively 

ont times a large amount of tar totally unsuitable for 
he purpose required was being supplied. 
By this time surveyors were turning over to bitumen 
ess — petroleum residue, as an alternative source of 
supply and as a material having a higher viscosity, and 
Juring recent years competition from bitumen has become 
keener and keener, a shortage of tar during the post-war 
boom further stimulating the use of bitumen. Surveyors, 
too, became aware that the viscosities of tar, especially of 
the spraying type, could be increased by the addition of 
varying percentages of bitumen. In consequence a keen 
demand for tar-bitumen mixtures arose, and there appears 
no room for doubt but that they have given excellent re- 
sults over a long period of years. 

In spite of the fact that tar distillers are producing 
standardized tars of any viscosity, varying in consistency 
fom spraying grade tars to tars having a _ penetration 
yalue or melting point, and that the improved qualities of 
such tars now meet fully the requirements of surveyors, 
millions of gallons of tar-bitumen mixtures continue to be 
sold, for a number of surveyors of experience are of the 
opinion that such mixtures combine the merits of each 
constituent. 

A note of warning regarding the manufacture of these 
mixtures would not be out of place. Unless due care is 
exercised in adding bitumen to tar, a_ serious possibility 
exists of destroying the valuable colloidal property which 
tar possesses by throwing out of suspension the free carbon 
content and thereby destroying the adhesive and cohesive 
properties of the tar. Pyrogenous petroleum residues 
differ enormously, not only in hardness but also in chemi- 
cal properties, depending on the source and character- 
isties of the petroleum crude oil from which they are 
derived. In a similar manner, tars vary considerably and 
hence experience and knowledge of both constituents are 
necessary to avoid deterioration in the qualities of the tar. 
| All mixtures containing more than 20% to 30% of bitumen 

—the figure depending on the penetration and origin of 
the bitumen—should be viewed with suspicion. 


General Considerations. 


For use as a binder in road construction tar has unique 
properties, for its setting rate in conjunction with its 
cohesive and adhesive properties, makes it suitable as a 
hinder for any kind of aggregate or as a dressing for any 
kind of surface. Tar will wet any surface and, what is 
more valuable, it will continue to adhere to any sur- 
fue during the long process of setting and_ hardening. 
Tar definitely provides a non-skid surface and in this re- 
spect we have only to remember that roads chosen for the 
Isle of Man Tourist Trophy race, where exceedingly high 
speeds are the order of the day, are just ordinary tarred 
macadam roads. This is the case also with the roads used 
in the Ulster Tourist Trophy race. It may be asked 
“What does the future hold in store for tar as a binder 
for road surfaces? ’’ There seems to be no reason for any 
pessimistic outlook. Actually the amount of tar applied 
to our roads has nearly doubled itself during the last ten 
to twelve years, and, until the far-distant problematical 
day when the air becomes the medium of transport, there 
seems to be no reason why tar should not be used in in- 
creasing quantities in the future. 

One factor indeed may retard to a certain extent future 
sales of tar, for inc reased efficiency of manufacture of tar 
and improved technique in application will lead to roads of 
still greater durability whose surfaces will remain good 
without attention for still longer periods. Great attention 
isnow being devoted to road matters by the Government. 
A considerable amount of research has been, and is being, 
carried out by the Department of Scientific and Industrial 
Research on the question of strength of materials for 
foundations and surfaces, and the recent appointment of 
the Road Research Board is a happy augury for the future. 
There is no doubt that co-operation between the sur- 
veyor, the tar macadam manufacturer, and the distiller 
has accomplished much in the successful use of tar in road 
construction generally, and increased co-operation in the 
future will accomplish still more. 

In conclusion, you will have gathered from this brief 
Paper that : 


Firstly, the manufacture of road tar has already become 
a very specialized industry in which every part of 
the manufacture must be subject to rigorous seien 
tifie control. 


Secondly, each type of road work requires its own par 
ticular grade of tar, this necessitating the carrying 
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in stock of many different grades of tar on the part 
of the modern distiller. 

Thirdly, improved technique of manufacture and ap- 
plication has resulted in the production of non-skid 
roads, durable in character, and capable of with- 
standing heavy and fast traffic conditions. 


Fourthly, macadam manufacturers and surveyors are 
becoming more and more alive to the problem of 
still further improving the technique of manufacture 
and application, and that it is a grave error to 
assume that any sort of tar will do for road 
construction. 

Fifthly, the tar distillers and the Government are alive 
es the importance of carrying out systematic re- 

2arch in the direction of increasing our knowledge 
oa only of tar itself but also of its most efficient 
application to modern road construction. 


No reference has been made in this Paper to the economics 
of road construction and maintenance, but it is, of course, 
widely known that refined tar is the most economical 
binder which can be used for that purpose. Not only is it 
the most efficient and best all-round material which can be 
used, but furthermore it has the advantage of being a 
100%, British product, the increased use of which will re- 
act favourably on those primary industries of paramount 
importance, namely, the coal and steel industries, on 
which the prosperity of this country has been founded. 


Discussion. 


The Presipent (Mr. D. L. Copp, Exeter) remarked that the 
preparation of tar for road work concerned all members in 
that tar disposal was essentially part of gas manufacture. He 
asked Mr. Edwards whether there was an economic limit over 
which tar concrete could be transported, as presumably it must 
be transported hot and laid before it became cold. He would 
also like to have opinion about carpets of bitumastic materials 
laid on concrete foundations. 

Mr. J. H. Cornisu, Sen. (Managing Director, Bridgwater Gas 
Light Company), asked whether it was a fact that the stocks of 
tar in the country had increased and the demand was not sv 
good. 

Mr. B. G. Hawkins (Plymouth) asked whether it was possible 
to prepare tar-water emulsion from any tar similar to emulsion 
in common use prepared from bitumen. 

Mr. K. L. Crark (Weston-super-Mare) inquired the reason for 
brittle tar macadam being sometimes turned out from a tar 
which was generally satisfactory, also whether rapid hardening 
emulsion could be prepared from coal tar. 

Mr. S. Hore (Bath) commented on a point mentioned in the 
paper that bitumen mixtures of more than 20% bitumen should 
not be prepared, while they were frequently asked to prepare 
such mixtures by surveyors. He also mentioned the diversity 
of opinion still existing among road engineers as to what was 
the best tar. Preparations which suited one surveyor had not 
met with the approval of another. 

Mr. Epwarps, replying, said that in the case of tar concrete 
laid on the Kingston By-Pass he believed the hard stone and 
the tar used were available quite near the site. This certainly 
was a factor in the use, as the material must be kept warm. 
Steam wagons, and in some cases motor vehicles, were now 
being used in which the waste products from the power unit 
passed through a coil to keep the tar load warm in transit. A 
similar and more non-skid surface could be made from tar. 
Replying to points about emulsions, it was stated that experi- 
ence had shown that a small percentage of bitumen added to 
tar water emulsions assisted the stability of the product. It was 
possible to produce emulsions with almost any “ reversion ’ 
speed—say, one which would be quite dry three minutes after 
application to the road, or one which would not have reverted 
in an hour. The difficulty with emulsions was vibration during 
transit as this tended to destroy the emulsion. 

The cause of brittle tar macadam was generally overheated 
stone, which caused the more volatile constituents of the tar 
to volatize and destroyed the cohesive properties. 

Dealing with tar-bitumen mixtures, Mr. Edwards stated that 
if the bitumen was a pyrogenic residue, best results were ob- 
tained with proportions up to 15%. It must be borne in mifid 
that bitumens varied, and he said the harder the bitumen the 
more could be added to tar with safety. Regarding natural 
asphalts, these came under a different heading, and it was true 
that a greater percentage of this type could be successfully in- 
corporated in a tar-bitumen mixture. Of course, if an order 
was received four mixtures with a high percentage of bitumen 
they must be prepared. Mr. Edwards concluded by expressing 
an optimiste outlook for tar products in road construction. The 
increase in tar stocks in North of England was due to improve- 
ment . coke oven business. 

Mr. J. H. Dype (Plymouth) proposed a hearty vote of thanks 
to Mr. Edwards, which was supported by Mr. S. B. Jones 
(Clevedon), and received with acclamation. 

A film showing very comprehensively the preparation of road 
tars and treatment of distillates at Messrs. Butler’s Works was 
shown by Mr. Peter Butler. 

At the conclusion of the meeting tea was served at the Bristol 
Hotel, Bridgwater, and the thanks of the Association were ex- 
pressed by Mr. Hore, to which Mr. J. H. Cornisu, Snr., re- 
plied 





Applications of 


Opinions differ widely as to what charges should be 
omitted from the Revenue Account, or modified in calcu- 
lating the price to be charged for industrial gas; hence the 
reason for such a multiplicity of scales of rates and tariffs. 
There are, however, certain charges which obviously should 
be eliminated, such as attending to genet ral consumers’ 
complaints, repairs and maintenance of cooking and heat- 
ing appliances. Other items, of which only a very small 
proportion is applicable, are repairs and maintenance of 
service pipes, meter repairs, meter surveying, and collect- 
ing and administration charges. It will also be readily 
conceded that the bulk of the distribution standing charges 
and the rates and taxes incidental to these should be 
excluded. 

An example will illustrate clearly many of the above 
contentions. An industrial consumer in Falkirk consumes 
29 million ¢.ft. annually. The distribution capital in this 
instance ameunted to £188. To obtain an output of 29 
million c.ft. by means of domestic consumers using an 
average of 30,000 c.ft. per annum would mean 966 services, 
meters, and stoves, and would involve a capital expendi- 
ture of over £9,500. It will also be noted that it would 
mean 966 times the number of services, meters, and stoves 
to be maintained; 966 more visits each survey for meter 
reading and 966 times the amount of clerical and book- 
keeping work to be executed. 

Other factors which have a bearing on the matter may 
be mentioned. We should give concessions to the “ full 
week all the year round ”’ load, because it is a type of load 
that reduces operating costs and capital charges. Any 
load off the peak demand should not have to meet storage 
and distribution charges. It also assists in reducing the 
fluctuation of the number of retorts in operation. A manu- 
facturer with a high summer load and small winter load 
may be given special rates because no extra plant or in- 
crease in the distribution system is required for this type 
of load. There is also the heavy intermittent load that 
may occur at the time of peak demand. We have to be 
prepared to meet this without notice, but the annual con- 
sumption must also be considered. 

It is generally agreed, however, that the lowest price 
should not be less than the net cost of gas into the holder, 
plus distribution charges as applicable to that particular 
consumer, interest and sinking fund charges, and the rates 
and taxes thereon. 

In Falkirk the industrial gas load is 19°5% of the total 
gas sold, and the following are some of the loads that have 
assisted in increasing the total. 


Baking. 


This is a load that is common to every town, and, pro- 
vided that the right price is given, this should be won over 
to gas firing. There are various types of ovens that may 
be classed under internally fired and externaily fired, static 
and conveyor types. Each type of oven has its advantages 
and disadvantages, and the oven is selected according to 
the amount and class of work to be done. In the case of 
the small baker whose work is often intermittent the in- 
ternally fired is used where quick heating is desirable. For 
the larger baker the large externally heated oven is in- 
stalled because it is more efficient over long preiods of use 
and turns out goods of a high standard. The conveyor 
type is used in the large bakehouse where mass production 
is called for. We sometimes find the three types men- 
tioned in use in a large bakehouse dealing with all classes 
of baked goods. 

The travelling chain type of baking oven on which the 
following test was carried out is by Messrs. Baker Perkins, 
Ltd., and the gas compressor and burner equipment by 
Messrs. Keith & Blackman Company, Ltd. 

The oven is one for ‘‘ small ’ ’ confectionery with a baking 
chamber 45 ft. long by 5 ft. 44 in. broad by 12 in. high, 
there being 8 in. between the top of the tray and the top 
of the oven chamber and the height of the oven is 4 ft. 
10 in. The body of the oven is constructed with steel inner 





Industrial Gas 


In a Paper read by Mr. T. R. Sawers, of Falkirk, before the 
Scottish Junior Gas Association (Western District) on Feb. 9, 
the Author described some of the loads which go to make 
up his Undertaking’s 19°5% industrial gas consumption. 


GAS JOURNAL 
February 20, 1935 

















and outer plates packed with non-conducting material 
Steam points are fitted at the feed and delivery ends 4 
well as an intermediate one for carrying off the steam ap) 
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products of combustion, there being special galvanize T 
hoods fitted to the feed and delivery ends. such 

The travelling chains are of the high camel back hexagy and 
bush type with rollers running on skeleton tracks, whidfme of ¢ 





on their return are carried on sprockets on shafts under. 
neath the oven chamber. The chains carry trays side by 
side 30 in. by 18 in. or 293 in. by 16$ in. The oven 
heated by means of Baker Keith high- -pressure gas burner 
complete with the nec cessary injectors, cover plates, self 
closing observation doors, headers, gauge boards, ani 
lighting torches. There are 29 burners placed above the 
goods to be baked and 40 below the top portions of the 
travelling chains. The injectors which are fixed hor. 
zontally are fitted with single corrugated strips and the 
injector in conjunction with an inner tube in the burne 
proper allows for adjustment of the heat along the length 
of the burner. The design .of the burner ensures complet: 
combustion under all conditions. Once the air is regulatel 
to suit the gas no further adjustment is necessary as the 
correct amount of air is carried in with the gas under al 
possivle conditions. The oven is driven by means of ; 
patent Baker Thomson driving gear and variable speei 
gear combined, standing at the side of the delivery end u 
the oven. 

The rotary gas compressor, Fig. 1, is supplied by Messrs. 
Keith & Blackman Company, Ltd., designed for a capacity 
of 2,000 c.ft. per hour. It is fitted with an automati: 
pressure regulating and return valve, which can be loaded 
to_give the desired pressure. 

The test was carried out not as an efficiency test on the 
oven but as an illustration of the flexibility of the oven 
and the variety of goods that can be baked continuously. 
The following is a list of the goods baked in the test: 































4 types of biscuits. 
3 types of scones. 

3 types of rolls. 

6 types of cookies. 









8 types of buns, also cream loaves, soda farells, snov- 
balls, Dolly Vardens, and French teabread. 
That is, 29 different types of goods baked, giving a total a 
39,507 articles. 








Results of Test. 


Duration of test . ore 
Number of articles baked . 





5 hrs. 52 min. 






. 39,507 
Weight of dough including ing gredients 3,578 Ibs. 
Weight of articles after baking 2,712 lbs. 
Weight of moisture given off . 866 Ibs. 





Gas used to heat oven from yy* FF. ‘to baking 
temp. 625° F. ‘ 2,005 c.ft. 
















Time taken to reach baking temperature 1 hr. 
Gas usedin test. . ol. = #*) > Saemek 
Maximum number of trays ie ee 62 
Number of trays used in test. 1,121 
Weight of in ‘ 14,573 Ibs. 
Average temperature of flue gases 407° F. 
Speed of conveyor ‘ 10-12 min. 
Electric current used in test aed 6°25 KW.” 
Average pressure of steam to prover 5 lbs./sq. in. 
a temperature of steam to prover é 226° F. 
= ¥ in prover . . bie w 140° F. 





Time in prover . 35-50 min 






The oven reached baking temperature in one hour, but 
it was allowed to heat for a further hour until it was 
well ‘‘ saturated,’’ and at a higher temperature, to allov 
for a drop i in temperature when the trays of cold article 
were first added. The first articles to be added were scone! 
at 4.34 a.m., being preceded by 14 “ pilot ’’ trays 1 
prevent burning. These were immediately followed by 
morning rolls at 4.53 a.m. which were passed through col 
tinuously until 6.20 a.m., taking 10 minutes to pass through 
the oven. The rolls were followed by the variety of smalk 
already enumerated. From the starting up until the finish 
of the rolls the oven required no attention. The variety d 
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gnalls required different firing, and an operator was kept 
to put out and light up burners as required. One or two 
jittle gaps of a few minutes were thus made between the 
Jjast articles in the oven and those ready to follow, due to 


B the temperature of the oven being adjusted for each class. 


Enamelling. 


Messrs. R. & A. Main, Ltd., have within the last year or 
so re-organized and extended their enamelling shops, and 
it is interesting to note that they have installed a Gibbons’ 
Dressler tube gas-fired muffle, constructed by Messrs. 
Gibbons Bros., of Dudley, three Berlin black ovens by 
Messrs. F. J. Ballard & Co., Ltd., Tipton, replacing coke- 
fired ovens and a converted oil to gas-fired conveyor dry- 
ingoven. They have also three open type drying ovens for 
special work and in consequence they have increased their 
annual consumption by 27 million c.ft., and the following 
js a description of the various plants and processes for 
which gas is used by them. 

The enamel is made from different mixtures of materials 
such as quartz, felspar, fluorspar, borax, soda ash, cryolite, 
and potassium nitrate depending on the type and quality 
of enamel required. Weighed quantities are put into a 
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Fly. 1.—Section of Keith & Blackman Compressor. 


mixer and then into a rotary smelter where they are 
smelted at approximately 1,100°-1,200° C. and dropped into 
cold water, breaking up into “‘ Frit ’’ which in turn is put 
into a grinder where water and various colouring oxides 
are added in correct proportions. Clay is also added for 
the purpose of holding the enamel in suspension. After 
grinding, the thick liquid that is formed is then strained 
and laid aside for use in the sprayers. 


Conveyor Drying Oven. 


The sheets and castings after they have been sprayed 
with enamel in the usual way with compressed air at 50 
lbs. per sq. in. are then passed through the gas-fired con- 
veyor oven at a temperature of 295° F. The ordinary “ in 
and out type ”’ is being replaced by the conveyor type, 
and many of the latter type of oven using other fuels have 
een converted to gas firing owing to their maintenance 
costs. Factors to be considered in drying operations are 
(1) the amount of moisture to be extracted; (2) the rate of 
alr movement to remove the moisture; (3) the proper dry- 
ing temperature; and (4) the time required for complete 
drying. Too high a temperature will cause skin drying, 
and blisters will appear and burst due to the expansion of 
the moisture under this skin. The time required for dry- 
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ing depends upon the maximum temperature and the rate 
at which the air is circulated. 

_ The conveyor drying oven by Messrs. F. J. Ballard & 
Co. was converted from oil to gas, the only alteration to 
the air-heater being the replacement of the end plate and 
the fixing of the gas burner with automatic control. The 
burner is of the bunsen type and the gas at district pres- 
sure is conveyed to the burner by a l#-in. pipe. Before 
the alteration the attendant after lighting up had to stand 
by, for approximately 25 minutes to prevent the burner 
going out and filling the air with smoke. Now he can 
leave the oven immediately he lights the gas burner. When 
oil was used, the oven had to be scraped and brushed clean 
repeatedly and a number of “‘ wasters ’’ were produced due 
to drops of oil falling on the enamel-ware. 

With gas heating the oven walls in the heating zone can 
be easily cleaned of fine dust by a vacuum cleaner. The 
oven is of the camel backed type made of light steel sheets 
with 2-in. insulation, and the conveyor chain travels inside 
and outside of the top of the oven. It is driven by an 
electric motor and variable gear placed beneath the exit 
end. The oven is fitted with a separate direct-fired type 
of bricklined air heater fixed underneath the oven. The 
air is drawn in through a filter into the gas flame by means 
of the fan exhauster blower fitted between the air heater 
and the oven, and the air is heated to the required tem- 
perature. Dust is thus eliminated, preventing spoiled 
work and a certain amount of the heated air is re- 
circulated after passing through the heater again, thus 
saving a quantity of fuel. The work to be dried is sus- 
pended from the conveyor and is passed through the oven. 
A constant temperature of 295° F. is maintained auto- 
matically by a Foxboro remote control pyrometer which 
controls the air pressure to the diaphragm of the gas 
control valve and also gives a record of the temperature 
during the day’s working. 

In a test carried out with grey mottled and white 
enamelled linings the following results were obtained : 


Time taken toraise temp. of oven 50° F. to 295° F. 19 min 
Working temperature. . .... . 295° F 

Gas used to reach working temperature 260 c.ft 

Gas used per hour under full load . 990 c.ft 

Time taken to pass through oven 25 mins. 
py ee 1,400 c.ft./min. 
Average temperature of inlet air 58° F. 

Air pressure to control valve . 14 Ibs./sq. in. 
Time oven is in operation per day . 94 hrs. 
Average weight of full load on conveyor 17 cwt. 6 Ibs. 
Average throughput per hour : 1 ton 52 lbs. 





Before conversion the average oil consumption per hour 
under full load was 2? gallons. 


Gas-Fired Muffle. 


After passing through the conveyor drying oven the 
enamelled sheets are placed on ‘“ Perrit’’ bars and de- 
posited on the hearth of the Dressler tube gas-fired muffle 
installed by Messrs. Gibbons Bros., Ltd., of Dudley. There 
they are heated from 5 minutes to 7 minutes depending on 
the class of enamel. 

The dimensions of this muffle, Fig. 2, are 15 ft. long, 5 ft. 
wide, and 3 ft. high. There are 7 burners of the bunsen 
type on each side of the muffle. They are fixed at the foot 
of the Dressler tubes with air orifices concentrically placed 
to each burner. The burners are lighted in the usual way 
at first, but the primary air is cut off after heating up and 
thereafter preheated air is used. The air passes through 
the recuperator situated underneath the oven and is pre- 
heated so that the density of the air entering the Dressler 
tubes will be near the density of the gas used. The mixing 
of the air and gas takes place by slow diffusion and in 
passing along the tubes the partial combustion obtained 
results in a flame of high luminosity. The rate of diffusion 
results in the gas being completely consumed by the time 
it reaches the end of the tube. This is known as -the 
‘* diffusion flame system,’’ and produces a long high heat 
radiating flame. The heating gases then pass through the 
inverted ‘‘ V’”’ shaped hearth towards the back of the 
muffle and return underneath them to the front and then 
through the recuperator to the chimney. It is necessary 
to provide active hearth heat when increased output com- 
bined with uniform heating is desired, thus the ‘‘ V” 
shaped hearth is so constructed to increase the radiating 
surface in the heating chamber. 

The gas supply to this muffle, Fig. 3, is via a 4-in. service, 
and a Peebles governor is fixed and set at 3 in. W.G. for 
the burners. There is a gas pressure recorder and also an 
indicating pyrometer giving the door end and the back of 
the muffle temperatures to the operator. Recording pvro- 
meters are also fixed in the shop superintendent’s office. 
The muffle is also fitted with Brown temperature controls. 
The heating up of the muffle takes several weeks, due to 
the large body of brickwork to be heated. This muffle is 
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SECTION THRO DRESSLER MUFFLE. 





FIG. 2. 


now under repair and two ‘“‘ Eddy Ray ” burners are being 
fitted, one to each Dressler tube at the back of the furnace. 

A furnace with an inactive hearth will probably be suit- 
able for light steelwork which can be heated from top heat 
only, but the heavier work such as cast iron, where the 
heat demand is considerable, the active hearth is required. 
The principle of heating a vitreous enamelling chamber is 
hy the provision of heat radiators such as the hearth and 
sides in the gas muffle and the crown also in the case of 
the oil muffle. Sometimes the back wall is utilized. The 
high combustion chamber temperature is due to the com- 
bustion products circulating through a single combustion 
chamber as a heavy strata of gas the core of which does 
not lose its sensible heat with sufficient rapidity. 

The combustion of gaseous products in the Dressler tube 
system inside the chamber means that heat losses due to 
the high temperature of the walls, external flues, &c., are 
eliminated. 

The following results were obtained under working con 
ditions in the Gibbons Dressler tube gas-fired muffle : 


Ground Coated Sheets. 


Combustion chamber temperature. . . . . 1,200° C, 
Working temperature for sheets a ee a 850° C. 
Average gas consumption perhour. . . . . 3,000C.ft. 
Approximate number of hours per week . . . 150 hrs. 
Average output per hour of enamelled sheets. . 953 Ibs. 
Approximate output per week of 150 hrs. . . 68 tons 6 cwt. 
Gas consumption per Ib. treated . e Mets 3°14 Cc. ft. 
Average weight of load. . 100 lbs. 
Time of charge in muffle (depends on class of 

enamel) . 5 min, 
Temperature. ‘when coloure »d enamel sheets put in 780° C. 


Enamelled Cast Iron. 


Combustion chamber temperature. . . . . 1,050° C. 
Working temperature forcastiron. . . . . 750° C. 
Average gas consumption per hour. . . : 2,500 c.ft. 
Average output per hour of enamelled cast iron . 98o Ibs 
Approximate output per week of r50 hrs. . . . 65 tons 
Gas consumption per lb. treated scm 2 2°55 c.!t 
Average weight of load Sree * y8o Ibs. 
Time of charge in muffle (depends on class of 

enamel) , 25-37 min 
Temperature where colour enamel ci ast iron n put in 730° C. 


Oil-Fired Muffle. 


The following are results of a test taken at the same 
works from an oil-fired muffle by Messrs. F. J. Ballard & 
Co. for comparison. The muffle is similar in size to the 
gas muffle and is fitted with Brown’s temperature control 
and recorder : 

Enamelled Cast Tron. 


Combustion chamber temperature. . . . . 1,250° C. 
Working temperature . se ee 750° C. 
Average oil consumption per hour . ; g‘0 galls. 
Average output per hour of enamelled cast iron . 1,000 Ibs. 
Approximate output per week of 150 hrs... . . 66 tons 
Oil consumption per lb. treated. . . . . . 0° 084 Ib 
Average weight ofone load . . 480 Ibs. 
Time of charge in muffle (depends 0 on class of 

enamel) .. . ° ° , i! 3 25-30 min. 


Berlin Black Ovens. 


Gas fires, mainstats, high-class cooker burners, &c., ar 
heated in Berlin black ovens. These are chambers 6 ft, 
high by 4 ft. 9 in. broad by 6 ft. 9 in. deep, built with sheet 
steel, and have doors at either end so that the racks with 
the goods hanging from them can be run in from the 
sprayers’ end, taken out at the finishing and inspecting 
end. Each oven is heated by three burners running from 
back to front underneath a false floor plate over which 
passes air which is heated and passed through perforations 
in the floor plates into the chamber. The produc ts of com- 
bustion rise up either side of the oven in the spacing be. 
tween the inner lining and the outer casing, and there isa 
damper on the flue so that the rate of travel of the products 
can be regulated to some extent. 

There is also an air damper on the top of the oven to 
regulate the heated air and fumes leaving the oven. If 
this damper is not sufficiently open to allow the fumes to 
escape then the black enamel would come out cloudy. The 
ovens are controlled by Cambridge temperature controls 
and indicators. The oven used for coloured fires is similar 
but the temperature is lower, being 285° F. 

This conversion from coke-fired ovens to gas-fired ovens 
has resulted in a greater output and better finished articles. 
A great deal of time was lost due to temperature fluctua 
tions before and after coke firing, and the dust from the 
fuel caused damage to the smooth finish of the enamel. 
On conversion the articles can now be heated at a regu 
larly maintained temperature, and a definite time can be 
given to each type of load put in. The fluctuation in tem- 
perature when coke-fired meant that the load had _some- 
times to be put back into the oven again to finish off. 


Results of Test 


Consumption of gasinoven. . . . . . . 549¢ ft./hr. 
Time taken to heat up from 60° F. to 440° F. . 445 min. 
Gas usedtoheatup . — + + ek 
Working temperature for black . . . . . . 420°F. 
Temperature control set at. i +  « >» eee 
Reduction in temperature due to loz ud Pt 20° F, 
Time/load in oven ae ey at oe oa 1 hr 
Average weight of load put ater gt we on 
Timeovens areonperday ....... 94 hrs. 
Working temperature for colours . . - « 295° F. 
Temperature control setat . . ee 265" F. 
Reduction in temperature due to load ‘ 10° F. 
Time taken to heat up from 60° F. to 285° F. - 45 min. 
Metallization. 


An interesting plant using coal gas is one for spraying 
metals on steel, cast iron, wrought iron, &c., as a_ pro- 
tective coat, or on castings to fill ‘* blow holes. 
Aluminizing is a patented process for the protection of 
metals from scaling, due to exposure to high temperatures. 
It consists of spraying an aluminium coating on to the 
article to be treated and by means of a suitable heat treat- 
ment alloying the aluminium with the base metal. 
Aluminizing can be used with advantage at all tempera 
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NEWPARK 


GAS COOKERS 


THE FINEST PROPOSITION 
FOR REPLACING 


BLACK COOKERS 


The ‘“‘Newpark”’ series of gas cookers 
has been adopted by many important Gas 
Undertakings as the ideal all-enamelled 
cookers for replacing black cookers on 
Permanent Hire and Hire Purchase terms, 
in sizes to suit all requirements. The 
maintenance reports of these under- 
takings show exceptionally low upkeep 
costs with a high standard of cooking 
efficiency. Let 1935 show a reduction 
in the number of black cookers on your 
district by adopting the ‘‘ Newpark,” and 
thus ensure greater consumer satisfaction. 
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39, VICTORIA ST., 
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Telephone No. : 
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ures up to 1,000° C. Being unaffected by hot oxidizing 
ases, it also completely excludes them from contact with 


| he iron and thus scaling is prevented. Even if abrasion 
Biccurs, which is sufficient to remove the outer skin, of 


lumina, a fresh layer is immediately formed by the oxida- 


ion of the exposed aluminium alloy underlayer. Articles 
nf almost any size can be proteeted against,heat oxidation 


, aluminizing. ’ ; ; 
Metallization provides protection in one way or another 


rom most corrosion-producing atmospheres; zine spraying 
B¥or atmospheric corrosion, aluminium for sulphurous corro- 
Psion, nickel, lead, &c., for corrosion from other chemically 
mpregnated atmospheres. 


The following table gives approximate consumptions and 
ressures of coal gas and oxygen, and also the weight of 
netal sprayed : 








Weight of 
Dia. Speed. Metal avo In. 

Metal. MM Ft/Min. Sprayed. | Metal per 

“pix * Sq Ft. Ozs. 
Tin 1°5 19 9°8 0’ 601 
Zinc 1°5 | 12°5 6°4 0° 663 
Aluminium 1'o 14°0 1°15 oO°211 
Copper 1'o 8'o 2°3 0° 732 
Brass . 1°o 8°5 2°4 0°710 
Nickel 1°O 5°0 1°4 0° 730 
Iron 1°o 5°5 1°3 0°640 

Large-Scale Water Heating. 


At Falkirk the Public Baths Committee had decided 
pon a system for their plunge bath, slipper baths, &c., 
nd since this system required steam for heating three 
ertical boilers were installed. The four fuels were con- 


sidered, and the Gas Department was successful in obtain- 
ing this load, being able to give special rates for this 
‘onsumption. 


The vertical boilers were made by Messrs. 
ochrane & Co., Annan, and were designed for solid fuel. 
he smoke boxes were altered and by means of baffle plates 


Mthe length of travel of the products of combustion was 
Mncreased, the tubes themselves being travelled in three 


irections by the products. Special fire doors were fitted 


With three special burners, and burner control equipment 


y Messrs. Autocontrol Boilers, Ltd. Q 
The gas is supplied through a 6-in. cast-iron pipe to a 


in. Peebles Mercurial Governor with a 4-in. cast-iron pipe 
Jat the outlet supplying 13-in. malleable pipes to the burner 
control devices. The by-passes are taken from the 4-in. 
ast-iron pipe to the pilot lights and the pressure of gas is 


overned to 2-in. water gauge in the 4-in. cast-iron supply 


pipe. 


The boilers are worked by induced draught, small ex- 
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hauster blower fans being fixed to the flues from the smoke 
boxes. To start up a boiler the gas supply to the pilot 
lights and burners is kept shut so that on starting the fan, 
the boiler is given a short run to clear away any gas that 
may have accumulated in the grate area Then the pilot 
lights are lighted and the gas turned on to the control. 
The fan is started and the suction so caused is transmitted 
through a }-in. pipe to the burner control diaphragm so 
that the tappet arrangement fixed to the diaphragm lifts 
poppet valves one at a time, allowing one burner at a time 
to light. 

The nozzles of the burners are filled with corrugated 
strips giving a turbulent and intimate mixing of air and 
gas. The flames impinge on refractory material placed 
checker wise on the grate so that the gas is properly con- 
sumed before coming into contact with the boiler surface. 


— Coal Gas. Oxygen. 
Area in Sq. Ft 
—— Press. C.Ft. Press. C.Ft. 
: fi i Lbs./Sq. In. per Hour. Lbs./Saq. In. per Hr. 
Thick. 
39 24 61 23 37 
23 27°5 69 25 41 
13 27°5 69 26 43 
8 27°5 69 26 43 
8°5 27°5 69 26 43 
4°75 27°5 69 27 44 
4°75 — 69 27 44 


An automatic switching device is fitted to the pressure 
gauge which switches off the fan controlling the boiler at 
50 lb./sq. in. and restarts at 48 lb./sq. in. There is also 
an automatic switch for high and low water levels. 

The condensates are returned from the calorifiers to a 
common collecting cylinder and this is used as boiler feed 
water delivered to the boiler by a small feed water pump. 
This has to be made up now and again with cold water due 
to leakages or direct use of steam. The following results 
were obtained in a test: 


Duration of test. 4 hrs. 
Gas usedin test. . .. . 9,162 c.ft. 
Gas used per hour at N.T.P.. 2,258 c.ft. 
Water used in test . : 280 galls. 
Feed water per hour 700 Ibs. 
Temperature of feed water 160° F. 
Average steam pressure 41 lbs./sq.in. 
Flue gas temperature . 383° F. 


+ 41n. water gauge 
Oz, 4°1% ; CO, 0°4% 
83°0% 


Chimney pull by fan i222 wise 
Analysis of flue gas. COxg, 10°8% ; 
Thermal efficiency . aie 

The above system of heating bath water is not a very 
efficient method and where no steam is required the most 
efficient method of heating is by the hot water circulating 
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system. The Falkirk Baths Committee are likely to 
change over to this system in the near future, as Auto- 
control Boilers, Ltd., have guaranteed a saving of, at least, 
25°", in the gas consumption. The circulating sy ste m is in 
use at the Clapham Municipal Baths, using ‘* Vesta ”’ 
boilers, and an efficiency of from 92% to 95% is obtained 
with these boilers. It has been brought to my notice that 
in the near future a gas-fired hot water cire ulating system 
will be installed in Scotland for bath water heating. 


Discussion. 


The Presipent (Mr. John Greig) said that it was but natural 
that a Falkirk man should be interested in the industrial uses 
of gas, since Falkirk was the centre of the light castings indus- 
try in Scotland. The author had said that there were four 
classes of fuel, and that the use of solid fuel would diminish and 
be replaced by gas or electricity. It should be noted, however, 
that while greater efficiency in the use of gas and electricity 
was now being obtained the same was also true of coal burn- 
ing, and there had been cases where oil had been replaced by 
coal. The industrial gas salesman required to have a special 
knowledge, different from that of the ordinary gas salesman, 
and in different districts he had to study different conditions. 
He wondered if Mr. Sawers had had any experience of gas re- 
placing coke in the firing of crucible furnaces where intermit- 
tent heating was required. In a change-over from one fuel 
to another there were so many factors involved that it was very 
difficult to assess the difference in terms of £ s. d., and it was 
in this direction that the specialized knowledge of the salesman 
was of great value. He wondered if Mr. Sawers had had any 
trouble with the checkered brickwork in his bath water heating 
installation. He thought that there was a great future for 
metallization, but suggested that it was rather expensive for 
use in protecting gasholders. He also wondered if it would save 
the expense of painting. 


Mr. A. Poutson (West’s Gas Improvement Company, Ltd.) 
said tA Falkirk had foreseen the industrial gas load. The 
price of gas in Falkirk to slot meter consumers was the fourth 
lowest in Scotland, but the price for industrial purposes ap- 
peared to be the lowest. The domestic was a very useful load, 
and though it showed fluctuations these offered no difficulty. 
There were very few works which could not cope with an extra 
load of 10% without alteration in existing plant, and the in- 
creased load should mean a lower price. The problem was 
how to get the load. Mr. Poulson suggested that a census of 
all possible industrial consumers should be made and a special 
study of their particular requirements made. This had been 
done extensively by some of the larger undertakings. If the 
use of gas could show a reduced cost for an article or a manu- 
facturing process a record of this reduction should be shown 
and few manufacturers could afford to ignore it. In making a 
change-over to gas only the best apparatus should be installed, 
because, though it was probably more expensive, it would un- 
doubtedly show better results in the long run. Periodic in- 
spection and attention should always be given. 


Mr. Sawers had said that an industrialist with a high sum 
mer load and a low winter one should be given a special rate, 
and in this connection Mr. Poulson said that he would refer 
members to a paper on this subject which had been given to 
the Institution last year - Mr. Curtis, of Macclesfield. Mr. 
Poulson agreed with Mr. Sawers that the lowest price for gas 
should not be lower than the price into the holder. In Falkirk 
the net cost of gas into the holder was 2°630d. per therm and 
the lowest price was 2°924d., which was approximately 10% 
above the net cost. This was a very interesting figure. In view 
of the difficulty in persuading manufacturers to make the 
change-over from other fuels to gas due to the necessity of 
either scrapping or converting existing plant, Mr. Poulson sug- 
gested that the change-over of plant should be done by the 
supplying undertaking and be paid for by a slight increase in 
the price of gas. 

Mr. Sturrock (Greenock) remarked that he was disappointed 
that Mr. Sawers had not given prices in his comparison of 
different fuels. It would be useful if he could give figures for 
the actual saving which had resulted from the change-over. 
In dealing with large-scale water heating Mr. Sawers had men- 
tioned a special rate, and Mr, Sturrock wondered if this rate 
was outside the usual scale. In a conversion from solid fuel to 
gas it was very difficult to convince users that a saving was 
being made. In the Greenock district gas was being used by 
fish fryers and they had found this a very useful load. He 
thought that the cost of metal spraying would make it prohibi- 
tive for use on a holder. 


Mr. Weesrer (Port Glasgow), in regard to fuel in general, 
said it was surprising how little of the manufacturing cost was 
due to heat treatment. In many manufactures the cost of heat 
treatment was not great, and gas manufacturers were apt to 
place an exaggerated value on it. Any saving, no matter how 
small, was, of course, important. He would like to know the 
comparative price of oil. The baking load had been said to 
be common to every town, but this was not strictly true. 
Among the uses of industrial gas Mr. Sawers had omitted to 
mention the use of oxy-coal gas for metal cutting. He was im- 
pressed by the metallizing process and inquired what firms 
were using it. 

Mr. Camere. (Helensburgh) said that too much time was 
being spent in filehing a load which might not be of very great 





GAS JOURNAL 
February 20, 1935 


advantage. It was the duty of gas undertakings to : supply ga 
to the largest number of consumers at the lowest Possible pric 
In Falkirk industrial gas was being sold at 2°924d. per thery 
which represented a margin of 10% over the cost price, Ty 
ability to sell at this price depe snded on the returns from {hy 
residuals, and he was afraid that this price was too near th 
actual production cost. The saving mentioned as having be 
effected in supplying a works with 29 million e.ft. would ny 
always be obtained, as works would not always he 
veniently situated as these must have been. 


Mr. McLaren (Newton-on-Ayr) asked the size of the bat 
which had been described, as he had had inquiries for plung 
baths which he was following up at the moment. 


Mr. Bateman (Kilmarnock) said there was induced draugh; 
on the gas-heated boiler, and he wondered if the blowers wey 
driven & electricity. If this were so then a breakdown migh 
have a serious effect. It did not seem good policy to use poi 
pas and electricity, and a small steam turbine would have |, 
etter. 


SO Con 


Author’s Reply. 


Mr. Sawers said that the industrial salesman must have; 
knowledge of the industries in his district, and _ therefo, 
different knowledge was required for different distric ts. He h 


had no experience of crucible furnaces, but he knew that tly 


installation of a tangential burner had been a great success ; 
it had already saved the cost of installation. The chief fact; 
in the cost of metallizing was the preliminary sand-blastiny 
which cost about jd. per sq. ft. There was no necessity , 
paint a metallized surface, as the aluminium formed an ally 
with the steel. He agreed that only the best appliances show 
be installed, and they would prove a good advertisement {y 
gas, 
by a slight increase in the price of gas and that the installatig 
should be done by the undertaking was a good idea. The pric 
of the oil used in the tests given was 33d. per gallon, and th 
price was probably low, for large quantities of oil were use 
In this connection not only the price of fuel had to be co 
sidered, ‘for with oil there were a large number of * wasters, 
Perfect combustion was not obtained and drops of oil fell 
the articles being treated. The expense of cleaning had also | 
be considered. 

The gas supplied for heating the baths was charged at a pri 
24% Aw the lowest figure on the scale, but ‘this was stil 
within the production cost, and as the consumption was | 
million c.ft. per annum the profit was quite good even if tly 
percentage was small. 

Change-over to gas resulted in better quality in the finishe 
articles, and the labour costs were reduced because gas did né 
require the attention which coke demanded. He had had littl 
experience in supplying gas for fish frying, because the fis 
fryers could not be persuaded to scrap their existing systen 
In assessing heat treatment costs many factors had to be co 
sidered apart from the cost of the fuel. Labour costs cons 
quent on heat treatment might be high with other fuels av 
temperature fluctuations might be serious. He had had noa 
perience in the use of gas for metal cutting, but metallizing we 
being used by R. & A. Main, Ltd., in producing high-grade gu 
burners. The Falkirk Iron "Works and others were using thi 
method for filling up blow-holes. He did not agree that tv 
much time was being devoted to industrial gas. This fi 
might only show a small percentage profit, but it was a go 
advertisement for gas, and they should not stand aside and all 
competitors to take this load from them. 

The size of the bath for which the water was heated by s 
was 75 ft. by 45 ft., and its capacity was 94,000 gallons. Th 
boiler worked at 20 lbs. per sq. in., and the blowers for inducd 
draught were driven by an electric motor. It would require: 
long breakdown in the electricity supply before any dama 
was done. 


Legal Intelligence 





A ‘ Gasrad”’ Installation 
£900 Damages Against Mr. A. H. Barker 


In the King’s Bench Division, Mr. Justice MacKinnon heat 
an action in which Mr. Charles Taylor, of the Basil Hott 
Knightsbridge, sued Mr. Arthur H. Barker, of Victoria Ste‘ 
Westminster, S.W., for damages arising out of an agreemel 
by which, the plaintiff asserted, Mr. Barker acted as his Cot 
sulting Engineer i in connection with the installation of a “ bit 
rad ’’ heating system in his house. 
Barker was negligent in his advice and in his duty 
and that the instailation was not a success. 

His Lorpsuip, giving judgment, said he considered that & 
system was in the experimental stage and was unsuitable at 
time of installation (January, 1929) for a private house. Plat 
taff was, therefore, entitled to recover the cost of the install 
tion and removal. He awarded Mr. 
of the action, 


to his 


The suggestion that the cost of installation should be pai 


Plaintiff asserted that Me 





Taylor £900 and the ch > 
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where occasional 
heating is required 
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Easily carried about. 


























With “plug-in” points fitted in 
several rooms the  pressed-steel 
NEWSCREEN will fulfil the 
heating requirements of your con- 
sumers. 


The NEWSCREEN is modern in 
design, and offers a_ selection of 
SEVEN distinct and harmonious 
Duotone (two colour) finishes. 


THREE SIZES (5, 6, and 7 radi- 
ants) are available, all fitted with 
patent DURAMAIN Radiants, the 
only radiants suitable for a fire which 
has to be moved about from room 
to room. 


EWSCREEN 


Gas- Fire 





Literature available for distribution toconsumers. 





R. & A. MAIN LTD., LONDON & FALKIRK 


London Office and Showrooms: 48, Grosvenor Gardens, S.W 1. 
Glasgow Office and Showrooms: 82, Gordon Street. 
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GENERAL ASPECTS OF 
Industrial Heating by Gas 


At a meeting in Leeds of the Yorkshire Industrial Gas 
Development Centre on Feb. 5, Dr. H. A. Fells, B.Sc., 
A.|.C., Ph.D., Chief of the Fuel Research Department of the 
Sheffield Gas Company, discussed this important subject. 


by 
Dr. H. A. FELLs 


Interchange of knowledge and experience, the main pur- 
pose of the Centres, is the quickest and cheapest way for 
mutual improvement. As different gas undertakings are 
never in competition among themselves for the sale of gas, 
there is no reason on that score why information should 
not be freely shared. There are certain cases, however, of 
gas being used for a particular industrial process, when it 
is not easy or advisable to give much detail of practical 
application, since our success as individual undertakings is 
dependent to a large extent on our discretion concerning 
these manufacturers’ processes. Such cases, however, are 
not common, and in no way detract from the general useful- 
ness of the Industrial Centre’s scheme. 

In the area of any one gas undertaking there are many 
different trades and manufacturing processes requiring 
their own specific forms of heat application. These heating 
processes may usually be carried out with any fuel with 
certain degrees of success; but it is our purpose to show 
that ‘of all the fuels available, none is as efficient in the 
broadest sense as is town gas, in the majority of cases. It 
is a knowledge of the overall efficient use of gas which forms 
the basis of industrial heating development, and this know- 
ledge is of necessity very varied. 

Where fuel costs are small compared with the total manu- 
facturing costs, such as cost of material being heated, 
charges for labour, and charges for necessary work after 
heating, then a fuel having a relatively high thermal cost 
can readily be considered, owing to the overall efficiency 
and process conveniences attainable. When fuel cost is a 
high proportion of the total manufacturing cost, such as in 
very large scale steam raising and pooseanen of electrical 
power, then it is usual to consider fuels having a low 
thermal price. For the purpose of this paper, however, I 
do not propose to introduce the complex question of tariff 
rates, but to confine attention to certain technical and 
practical aspects of combustion and application of heat. 


Atmospheric Burners. 


This class of burner uses gas at normal town pressure 
from 2-10 in. W.G. and is characterized by the fact that 
only a part, usually about 40%, of the total air required 
for combustion is drawn in by the momentum of the gas 
stream issuing from the orifice. Since atmospheric burners 
operate best when the highest possible gas pressure is main- 
tained up to the air mixer, it 1s advisable to use gas pipes, 
valves, cocks, &c., of such size as will not cause any 
pressure drop. 

The air necessary to complete combustion is added as 
secondary air. The amount of secondary air should be 
under definite control and should be kept at a minimum to 
ensure high combustion efficiency. The distribution of 
secondary air is obtained in various ways, the flames them- 
selves often acting as_ inspirators. Double-chambered 
burners having an air duct around the burner ports, a 
separate air duct from the side of the furnace, &c., are 
quite common. 

Most appliances in use to- day utilize secondary air ad- 
mission ports which are much larger than is necessary, 
and it is advisable to have a damper arrangement to the 
exit products flues which can be mechanically controlled 
with the gas valve. This is not only a safety device to 
guarantee that the damper is not shut when the gas is 
turned on, but when the gas is off, the damper is closed and 
there is practically no flow of air through the furnace 
causing too rapid cooling. In a recent paper presented by 
Mr. W. Dieterichs, of the Gas Light and Coke Company, to 
the Southern Association of Gas Engineers and Managers, 
a new simple form of diaphragm operated flue damper 
control is mentioned as being satisfactory and should soon 
be on the market. Apart from being a safety device, it 
reduces the flue area in proportion to the gas rate, and 
naturally is conducive to the production of higher 
efficiency. 

Atmospheric burners are no doubt used to a greater 
extent than any other form of burner, especially for domes 
tic appliances, and the same principles are employed in 
industrial atmospheric burners as in domestic burners. In 
industrial applications, however, greater use is made of 


special adaptation of atmospheric burner design, such x 
single nozzle burners, ring burners, and bar burners, 

(a) The Single Nozzle Burner.—This is virtually ; 
bunsen burner, usually with a special system for admittix 
secondary air. They have a very wide application fy 
bakers’ ovens, core-drying ovens, air-heaters, immersiq 
heaters, boilers, low-temperature ~ treatment furnace 
for ferrous and non-ferrous metals, &c. 

(b) Bar Burners.—These are essentially pipes, bored 
with a number of holes or ports, and having a gas- air mis. 
ing chamber at one end. In determining the best size ¢ 
pipe for a particular number and diameter of ports, tj 
maintain even lengths of flame at each port, and to preven, 
flashback, it is usual to have a pipe of cross-sectional are, 
not less than 1} times the total area of the ports, 
supply of secondary air to bar burners should be give 
attention, and a successful method in a closed apparatus ji 
to have a second pipe, bored with suitable sized hole, 
immediately below the bar burner, to supply the air, 
Atmospheric bar burners have a very wide field of applica. 
tion, and can even be used for heating from above as with 
platens in the Bakelite industry. 

(c) Ring Burners.—These are similar to bar burners in 
concentric ring formation, and are available in various size 
for many forms of open heating operations. 


_ Burners Using Pressure Air. 


(a) Nozzle Mixing Burners.—The use of low-pressur 
air as supplied by a fan, and not exceeding about } hh, 
pressure, in conjunction with gas at town pressure, ‘isa 
very common system of combustion. The air and gas d 
not mix until they reach the outlet of the burner, and th 
type of flame produced is large and usually luminous. Their 
greatest advantage is that they have an almost infinite 
turndown range, since they cannot flash bask. The ratio 
of air to gas can be controlled by separate valves, or by 
means of simultaneously operated valves actuated by a 
single control. It is also possible to use governors in such 
a way that the gas flow is proportional to the air flow. 

This class of burner is very valuable, for several reasons. 
Both gas and air are under pressure and can be separately 
or simultaneously controlled; the type of flame can be 
altered from completely luminous to well aerated, with 
consequent alteration in flame length and heat dispersive 
capacity and composition of products of combustion for 
atmosphere control purposes; and finally, this class of 
burner is probably the best for use in processes where heat 
salvage by recuperation or regeneration is to be used. Ih 
fact, one of the most recent developments in burner design 
and application is the system of combustion known % 
“* Diffusion Flame,”’ details of which it is proposed to give 
later in this paper. Applications of nozzle mixing burner 
are particularly varied, including metal melting, burning 
of bricks and refractory materials, melting of glass, heat- 
ing for forging, reheating of steel billets, annealing, 
galvanizing, and boiler firing. 

(b) Burners Supplied with Pre-mixed Gas and Air.—Itis 
with this type of combustion system that very high rates 
of heat input to furnaces are obtained, with consequent 
increase in the degree of temperature attainable in a small 
space. Probably more attention has been given to ap 
plications of these types of burners of recent years that 
any other, since they allow tremendous scope for suth 
features as perfect combustion, rapid heating, high tem- 
perature, control of combustion, single cock control, contro 
of temperature, maintenance of furnace pressures, ané 
general adaptability. 

It is customary to use air at not less than 1 |b. poora 
supplied by a suitable design of fan or blower. The 
simplest system is to use a burner not unlike a blow-pip®, 
with an air tube concentrically placed in a gas tube, atte 
tion being given to the respective tube sizes. By means of 
valves to both gas and air supplies, a very satisfactor) 
degree of combustion can be obtaine d at a wide range 
settings without back-firing. owing to the high mixtur 
velocities. It is often said that such burners as these ate 
not to be advised, owing to the possibility of air exerting 
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, back pressure to the gas supply, but such burners have 
had very extensive use In the steel trade. 
The modern types of pressure air burner, however, have 
I many valuable features and make use of the true venturi 

injector principle. A stream of air passingt through a 
yenturi tube perforated at or near the throat by holes 
leading to a gas chamber, draws in a quantity of gas. 
The gas chamber is supplied with gas at atmospheric pres- 
sure, controlled by an atmospheric pressure governor. The 
amount of gas drawn in by the air is dependent upon the 
velocity of the air stream, and unless controlled, can be in 
excess of the amount possible to burn completely. A 
regulating valve is used to control the actual amount of 
gas drawn in, and once any particular setting has been 
made, this valve can be locked and the air-gas ratio re- 
mains constant over a fairly wide range. Single-lever con- 
trol of the air supply is then sufficient to control both the 
b quantity of air and gas. The turbulent flow attainable by 
this venturi system causes rapid mixing of the gas and air, 
and thus increases the speed of combustion. The high 
‘mixture velocities resulting necessitate suitably designed 
‘burner nozzles and throats to prevent the flame leaving 
the burner. A mixture of gas and air prepared in this 
‘manner can be supplied to one or several burner nozzles 
‘through a manifold, maintaining even pressures to each 
‘nozzle. The pressure, measured in inches Water Gauge in 
the manifold can be used as an approximate indication of 
‘the temperature. The heat input possible by this type of 
‘burner is roughly ten times as great as that used for 
' domestic purposes, per square inch of burner port, and 
‘consequently such burners require very much less com- 
‘bustion space than do the other types of burners 
> mentioned. 

This method of mixing gas and air and supplying it at 
high velocity enables certain features to be obtained in 
‘practice which otherwise would be very difficult. When 
such a mixture of gas and air is caused to impinge on a bed 
'of broken incandescent refractory material, the pheno- 
menon known as surface combustion is produced, which in 
effect is simply to increase still further the rate of com- 
bustion. The impact method of firing has very wide ap- 
plication in modern industrial heating, since a very high 

percentage of radiant heat is possible, and direct flame 
impingement on work being heated is avoided. 

(c) High-Pressure Gas Burners.—When gas at 3 lbs. 
pressure is used with a properly designed venturi mixing 
device, it will inject all the air necessary for complete 

' combustion, and such a system is incorporated with several 
types of burner and method of application to furnaces. 
| The facts that high-pressure gas injection of air ‘requires 
' only one feed system, that any desired gas-air ratio can be 
' obtained by primary injection, that high thermal input per 
cubic foot of combustion space is possible, and that flame 
' size can be reduced to a very small minimum, allow par- 
ticularly varied applications of gas heating. 
' In addition to general furnace work for reheating, and 
for metal melting, this system is often used for bar burners 
' having circular, slotted or ribbon ports, for use in plastic 
presses, vulcanizing presses, and gramophone record 
presses—i.e., for heating platens and dies. Also for glass 
_ working, Neon tube bending, and all purposes where very 
localized heating is required. The principal disadvantages 
of high-pressure gas burners are: 


(1) High initial and maintenance costs of compressor 


plant. t , 
(2) Necessity for careful control to maintain flame 
stability. 


_ With both high-pressure air and high-pressure gas in- 
jection, the problems of instability of flame and limited 
volume range have called for the introduction of multi- 
stage injector burners, but these burners usually call for a 
igh degree of practical skill on the part of a furnace 
operator. Considerable attention has to be given to main- 
tenance of pressures and to adjustment of injector settings, 
and unless care is taken, trouble is experienced due to 
meorrect gas-air ratios and back firing. 
_ (d) Pressure Air-Gas Mixtures.—Other systems of mix- 
ing of gas and air are available, when gas and air mixtures 
im non-explosive ratios are produced and used as injecting 
media in a similar manner to high pressure gas. In some 
_ Instances a mixture of gas and air in proportions for com- 
plete combustion is produced and supplied direct at high 
pressure and velocity, but can only be used with suitable 
These latter 
methods, although being independent of varying gas and 
alr pressures, are costly, but find use in certain special 
Processes such as require very localized heating, as, for 
example, in the manufacture of electric bulbs, cloth singe- 
ing, and the heating of calenders for cloth finishing pro- 
cesses, The use of special premixing plant, using both 
compressed gas and air, has useful application for in- 
ustrial lighting of mills, workshops, and factories, especi- 
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ally when the trouble of fluff being drawn into gas mantles 
detracts from the value of ordinary” gas lighting 
installation. 


Special Burners. 


The excellent adaptability of gas to many methods of 
combustion will probably have been indicated in the fore- 
going general account of burner systems; but I should like 
to refer to one or two special methods of heat production 
before leaving the question of burners. 

Surface Combustion.—When gas is burned by any of the 
methods described the flame produced is, under ordinary 
circumstances, non-luminous, and the heat liberated is 
conveyed to surrounding materials largely by the pracess 
of convection. As heating by radiation is known to be 
much more rapid and generally desirable, it is apparent 
that to combine the high percentage conversion of latent 
heat of town gas into sensible heat by perfect combustion 
and the rapid distribution of heat by radiation would re- 
sult in very efficient utilization of gas. There are two 
practical methods of obtaining this combination, using a 
phenomenon known as “ surface combustion.’’ The initial 
factor is the production of a correctly proportioned homo- 
geneous mixture of gas and air by any of the suitable 
methods already described. Instead of allowing this mix- 
ture to burn freely at a nozzle, it can be used in either of 
two ways. 

In the first method, the one originally used in developing 
this system of combustion, the gas-air mixture under suit- 
able pressure is caused to pass through a porous refractory 
diaphragm or plate. On first lighting the mixture as it 
issues from the surface of the diaphragm, flame is pro- 
duced, but rapidly disappears, leaving an intensely glow- 
ing surface of the hot refractory diaphragm. Although no 
flame can be seen, rapid combustion occurs in the top }-in. 
layer of the refractory diaphragm. By this method the 
power of accelerating gaseous combustion by the catalytic 
effect of a heated surface results in flameless combustion. 

The practical effect of this system may be summarized 
as follows: 


i. Combustion is very greatly accelerated. 

ii. Combustion is perfect. 

iii. The amount of radiant heat developed allows very 

rapid heat transmission to material. 

iv. The radiant surface can be used at any angle, even 

facing downward. 

v. The combustion space required is exceedingly small. 

This system, as originally devised, is seriously limited in 
practical application by the inability to obtain refractory 
diaphragms capable of withstanding the very high tem- 
peratures which can be produced, and at present is limited 
to processes using temperatures less than 950° C. 

The second system, a modification of the first, is, how- 
ever, of very wide application. Reference was made to 
this system in describing the application of pressure air 
injectors to furnace heating by the impact method. The 
bed of broken refractory material can be made of the 
highest quality refractories available, such as aloxite, fused 
magnesite, or zirconia brick, since they do not need to be 
prepared of special sizes, grouped and bonded as when a 
diaphragm is used. The prepared mixture of gas and air 
issues from the burner opening at a speed greatly in excess 
of the ignition velocity, and burns on the surface of the 
incandescent refractory. Radiant heat is consequently 
produced, and is a very high proportion of the total heat 
input. The shape, location, and distribution of the re- 
fractory bed can be widely varied, and the radiant heat 
directed as desired. This method of combustion has been 
applied to such diverse processes as metal melting, varnish 
heating, galvanizing and tinning baths, steam raising, 
forging, and heat treatment of metals and solution heating. 


Submerged Combustion and Immersion Heating. 


Submerged combustion in one form is really a further 
adaptation of surface combustion. The acceleration of the 
rate of combustion at the surface of a refractory diaphragm 
is so great that it will even take place under water, and 
certain burners are on the market which can actually be 
used submerged in water. The heating efficiency by this 
method is particularly high, since the latent heat value of 
the water formed by combustion is available. Oxy-coal 
gas steel cutting burners, where very high mixture veloci- 
ties and pre-mixed gas and air are used, can also be used 
under water, and rely on the pressure exerted by the pro- 
ducts of combustion keeping back the water in a suitably 
designed burner head. 

Immersion heating is really carried out by causing com- 
bustion to take place in a chamber of suitable design which 
can be submerged, and having a flue partly submerged, so 
that the highest possible efficiency can be obtained. 
Practically any form of burner can be used in this process, 








from the atmospheric type to those using pre-mixed gas 
and air, for purposes of solution heating and stereotype 
metal melting. 

The foregoing general description of everyday forms ol 
burner equipment has been given to show the degree of 
scientifically accurate control it is possible to reach when 
using town gas in the production of heat. Not only can 
efficient and economic combustion be assured, but the 
methods employed to this end can be subjected to numerous 
control and indicating devices, using precision instruments 
such as pressure and flow indicators and controllers, tem- 
perature indicators, and temperature controlling devices. 
The control of combustion and the many instruments and 
methods which are used so extensively to-day for this pur- 
pose are, without doubt, the main reasons for the rapidly 
increasing field of application of town gas for all forms of 
industrial heating. 

Although industrial burners have been described as a 
separate feature so far in this paper, and although it is 
appreciated that a sound knowledge of burner equipment 
is necessary, they must in practice be considered as 
integral parts of the furnace, or oven, or heating plant to 


which they are attached. Many factors influence the 
choice of burners for any operation, and many factors 
affect the functioning of a burner when working in an 


industrial unit. Some of these factors to be considered 
are: 

i. The maximum burner capacity. 

ii. The rate of heating. 

iii. The temperature. 

iv. The distribution of heat. 

v. The type of temperature control. 

vi. Atmosphere control. 

vil. Safety devices. 

viii. W aste heat recovery. 

Rather than attempt to show in detail how these various 
factors are approached and considered, a list has been pre- 
pared and included in this paper giving a fairly wide 
variety of heating processes, and including for the purpose 
of ready reference the temperature range required, the gas 
mixing systems, the type of burners, the application, the 
type of air supply, the method of combustion control, the 
type of temperature indicator, and the type of atmosphere. 
Although in each case a number of alternatives is given, 
the final choice has to be made on a study of the economics 
of the problem as influenced by gener ral plant conditions, 
equipment already available in the works, and_ possible 
future development. 


Method of Approach. 


Having given some account of the methods of combustion 
of town gas and the types of burner appliance available 
and in addition referred to the more important initial items 
which require careful attention in the application of gas, 
we may consider how industrial heating by gas may best 
be approached. The Gas Industry to-day is in the happy 
position, of being able to call upon many manufacturers for 
all forms of burner appliances, heating plants, furnaces, 
instruments, &c., and standard types of equipment are 
numerous, But manufacturing processes have become so 
involved, and the demands of engineers have become s» 
exacting, that before a new gas appliance can be installed 
in a works very convincing figures and process convent- 
ences have to be given. Although for many processes 
standard and approved forms of appliance can be recom- 
mended and bought direct from manufacturers with a cer- 
tain degree of guarantee of performance, it is undoubtedly 
advisable for a Gas Undertaking to have one or more men 
who are capable of assessing fuel values for any process, 
and of proposing particular applications of gas and design 
of heating plant. 

Suppose a firm is approached who carries out the heating 
of steel by solid fuel, and it is desired to convert the fur- 
nace to gas firing, or to install a new furnace. The first 
problem is—how much gas will be required to do the job? 
There are several ways of determining this. Direct 
calculation based on the temperature required, the period 
of heating, the size of combustion space to accommodate 
the load being heated, the weight of the load, the mean 
specific heat of the metal, the maintenance consumption of 
the furnace, &c. Such calculations are used by furnace 
designers, but experience makes it possible to arrive at 
figure by more simple, if not such accurate methods. A 
simple method is to find the amount of solid fuel of known 
calorific value required per unit weight of materi: al being 
heated, and to caleulate the amount of gas of equivalent 
B.Th.U. content. Tt is then fairly safe “ assume that a 
properly designed gas-fired furnace will have an efliciency 


about three times that of the solid fuel furnace, and by 
simple calculation the amount of gas required can be 
determined. This first approximation is then checked from 


a knowledge of the possible B.Th.U. input per unit volume 





GAS JOURNAL 
February 20, 193 


of combustion space in a gas fired furnace, incorporati 
either natural draught or pressure burners. ‘he mt 
natural draught or pressure burners is determined hy . 
temperature required, the type of heat distribution nee, 
sary, and the type of process, &c., and, in a general Way 
natural draught burners are used for temperatures up t 
about 1,000° C., and pressure burners for temperatyy 
higher than 1,000° C. 

It is not yet possible to calculate with ce rtainty the siz 
of combustion space necessary for complete combustion 
a particular volume of gas burned in a specific manner 
neither is it possible to know with certainty the actual 
B.Th.U. input per unit’: volume of combustion space; but 
by observation of furnace performance, a good _ practice 
understanding can be obtained. It is easier to hase thes 
‘alculations for quick assessment purposes on the experi. 
ence previously gained, of attainable temperatures oy 
known hearth areas by known gas consumptions of ay 
method of burner application al type of combustion, 
Existing furnaces are designed to have a heat input of 
25,000 to 80,000 B.Th.U. per hour per c.ft. of combustigy 
space, but it is possible to use higher rates than this, 

Knowing the probable maximum gas consumption pe 
hour det termines several factors namely, the size of 
supply main to the furnace, the size of the meter, and th: 
capacity of a fan or blower if pressure air is to be used, » 
the size of gas compressor if high-pressure gas is to be used, 
A knowledge of the amount of gas required per hour, th 
temperature to be reached, and the distribution of hea 
necessary, determines the type and number of burners 
be used. These essential factors are not as difficult to de. 
termine in practice as a recital of them would suggest, and, 
once obtained, the design of the furnace itself has to lk 
considered; but the main fact is that the efficiency of heat 
ing by the combustion process and design. of furnae 
adopted is well known from experience and calculation, 
On this pow sagged the cost of heating by gas at a know 
thermal price can be determined. On such figures o 
actual cost of fuel, charges for a new furnace or for a con 
verted furnace, and installation, a proposal can be mat 
to a manufacturer. 


Burner Capacity. 


A word or two about the burner capacity may be helpful, 
since this is usually found to be a difficult. problem, fo 
certain reasons. The maintenance consumption of a fur 
nace determines the minimum size of the burners, but thi 
consumption required for heating up purposes is usually 
very much higher. Naturally, the maximum sized burne! 
has to be fixed for the maximum heating rate, but it is 
important that the burner must be capable of sufficient 
turn-down for the maintenance consumption without back- 
firing. 

This point is particularly important when using pre 
mixing burners supplying properly proportioned gas-ait 
mixture to one or more burner nozzles, and makers of ap- 
pliances of this type make different burner sizes for 
particular temperature ranges. Similar precautions ar 
necessary when a furnace is designed to work at more than 
one temperature. It will be realized then that an ability 
to estimate the gas consumption in the first place is od 
paramount importance. 

Although the example just given concerns a. steel 
heating furnace, other processes need to be similarly con 
sidered for the possible gas consumption in the first place, 
and each process needs to be given individual attention 
since other factors having a bearing on the total gas con- 
sumption usually arise. For instance, the quality 0 
refractory and insulating material used in building th: 
furnace, the use of waste heat recovery systems, the typ 
of furnace atmosphere required, specific and latent heats. 
&c., all have their individual and collective influence on 
the gas quantity to be used, and hence on the many other 
factors described. The type of refractory and amount 6 
insulation goes hand in hand with burner selection, and a 
knowledge of the properties of refractories is very valuable 
for conversion and repair work on furnaces. Such items 
as rapid heat transfer, low co-efficient of expansion, 
mechanical strength at high temperatures, resistance t 
abrasive and slagging action with metallic oxides , and re 
fractoriness, need to be given thought. 

I wish to mention a few points about waste-heat recover’ 
and atmosphere control in a general way, as they are be- 
coming necessities to-day rather than refinements. 


Waste-Heat Recovery. 


The recovery of heat normally wasted in the flue gases is 
not the simple process one might at first imagine. Rough 
60° of the potential heat in the gas burned in a furnace 's 
lost in the flue products, and the practical difficulties en 
countered in attempting to recover all or part of this hea’ 
are great. The commonest methods employed are prt 
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is the recirculation of flue gases. 
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ane. The main method used to pre-heat ingoing material is to 
7 the counter-flow system, the material being 


»mploy 
aaa into the end of a furnace farthest removed from 
the burners, and being progressively heated by the waste 
vases as it, travels the length of the furnace. Such a 
System is valuable for high rates of production and con- 
tinuous processes, and in one steel billet heating furnace in 
Sheflield using this system a heating efficiency of 52% has 
been obtained, and a normal working efficiency every day 
of 40%. This system allows the use of almost any type of 
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properly designed recuperators and regenerators it is possi 
ble to obtain particularly efficient heating, even as low .« 
gas consumption as 17 c.tt. of gas per pound of steel heate: 
to 1,300° C. being readily attainable. 

The use of waste heat boilers is not common, as the loac 
factor of the boiler must be considered in relation to th: 
load factor of the furnace. Waste heat boilers involve ver: 
complicated economics, and in themselves are not usuall, 
very efficient. 

Atmosphere Control. 

Practically since the early days of the use of gas foi 
industrial heating, especially in the metal industries, 
gaseous products have been claimed to be capable of exeri- 
ing a protective effect during the heating process. We are 
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Xperi.ge burner, and only requires special furnace arrangement. all well aware of the oxidizing, neutral, and reducing atmo- 
5 oy (ge The preheating of the air for combustion is a more complex spheres, which it is claimed can be produced by combustion 
f an (ee matter, for such reasons as the life of the recuperators, or of gas, and without doubt, this fact has proved a very 
Stion, ge regenerators, the high initial cost, the increased rate of valuable one in many processes. Of more recent years a 
ut die fame propagation and its consequent effect on burner tremendous amount of research and attention has been 
stig ie design. This latter effect is so great that it practically given to processes of atmosphere control, and to-day the 
precludes the use of pre-mixing burner systems, and can- results of this work are adding tremendously to the value 
1 pee not be used normally with high-pressure gas systems. of gas in industrial work of all kinds. 
f oi Pre-heated air is almost confined to use with nozzle mix- In fact, there are some applications of gas which from 
J the ing burners, when the gas and air are separate right up the point of view of heating efficiency, are particularly low, 
d, fe to the point of fame production. With recuperation, the but, the overall efficiency of the complete manufacturing 
used (air is heated by being passed through either refractory process is so greatly improved, that simple thermal effi- 
the channels or metal tubes, the hot flue gases circulating ciency is almost forgotten. Atmosphere control is very 
hea {A round them and in the opposite direction to the air. Very closely linked with combustion control, and it is certain 
rs ye simple forms of recuperators can be designed consisting of that no fuel known is so valuable where chemical process- 
» dee single tubes of small diameter built in the flue channels ing of metals during heating is required as is town gas. 
and [E. themselves, passing the air at a sufficiently high speed to owing to the contro! possible with the combustion. Future 
o {e. obtain turbulent flow. In very large furnaces, such as are uses and application of gas will expand rapidly on a proper 
heat used for heavy billet heating for rolling or forging, either understanding of atmosphere control, which is based 
nae(e simple recuperation or regeneration is employed. In re- primarily on a thorough knowledge of the chemistry of 
tion, | generation, the alternate heating of brick checker work by combustion and gaseous reactions. 
owe fue gases and cooling by air is employed, suitable re- All large firms employ a fuel technologist; small firms 
s of versing gear being used, which can be either hand or auto- cannot afford one. The industrial gas salesman should be 
cop. | matically operated. capable of acting as fuel technologist to these small firms, 
nade It is almost universal practice with such furnaces to use and be able to bring to their notice existing modern heat 
separate air and gas supplies, as already mentioned. With ing plant, or be able to show how a proper use of gas can 
oful. Usual Combinations of Gas Equipment for Industrial Processes. 
for - ——_—— Saar” ER ———~ 
fur- 1 2 3 4 ‘ - 
the — | 
m ; Operation. Temp., °C. | ee Burners. Air Supply. An | Control Systems. Atmosphere. 
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a ae ae 270-320 | B,C,D *=*| 3, Special N, M, H f Si, BS. Ve n 
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lal Boxorpotannealing . . . 600-960 C,G,H 287) 4,5,6 N,L,M d | I n 
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af ae. Lt se kh el Ue le 870-950 A, B,C, D, H| 1,2, 4,6,8 N,L,M d re n, Special 
Sar ee ee ° 500-570 A, B,C, D a N, M,H d,e | I Special 
J Hardening open furnace . . .« 750-1,360 | A, B,C, D,H, 1, 2,4,6,8 N,L,M,H | a,b,c,d | I n,r,c, Special 
ee Hardening baths. . . + ++ «+ « 750-1, 300 A, B,C,D,H_ 1, 2,4,6,8 N, M,H d | 1 n,r 
Dn Temperin te ee ea ae 150-600 H,C, D 6, 2,2 N, L, M g i,» wae n 
pering 
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‘Ol Cutting and welding . . 1,150-1,600 | F 5 | Oxygen h Vil. o,r 
2 Melting steel andalloys . . . + « + 1,400-1,700 | G,D $, 2 |} N,M,H a,b | I., Special r 
Melting brass, copper, nickel silver, kc. . 960-1,350 | B,C, F 1,5 N,M d | ‘i c. 2 
0 Stereotype melting . . . . =. - 340-370 A, B,C 1,8 N,M d,e 7 ee. # n 
he ! Electrotype melting. Sal a 340-360 B,C. D, H 1, 3, 6 N,™M d,e | Rig Whey 29s n 
pp Aluminium melting. . . . + + « + 710-760 B,C, D, F 1,2, 4,5 N, M,H d | I, n 
ts, Zinc forgalvanizing. . . . +. «+ « 430-455 B, C,G B45 N, L, M d,e r. n 
“ Seem hears 1,260-1,480°9 | G 5 I b | i n 
1 
er at ee —_ ots iam i ili sale oe - — na tea il - at i — 
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: EXPLANATION OF SYMBOLS USED IN EQUIPMENT TABLE. 
le Column 1. Gas Mixing Systems— Column 3, Air Supply (continued)— Column 5. Control Systems (continued 
8 Sy 3 PP . , ; 
ns A. Central station, premixers L. Low pressure, fan up to 4 lb. VI. Bimetallic rod or spring. 
n, B. High-pressure gas, 1 and 2 stage M. Medium pressure 1-3 Ibs. VII. Pressure regulators. 
ty C. |Low-pressure air proportional mixers. H. High pressure over 3 lbs. VIII. Liquor level controllers. 
: D. High-pressure air proportional mixers. : ie ; 
t F. High velocity nozzle mixers. Column 4. Temperature Instruments Column 6. Atmospheres 
G. Low velocity nozzle mixers (luminous). a. Optical pyrometer. n. Neutral or complete. 
° H. Atmospheric. b. Radiation pyrometer. r. Reducing, excess gas. 
“ c. Rare metal thermocouple. o. Oxidizing, excess air. 
: Column 2, Burners— d, Base metal thermocouple. c. Carburizing, raw gas. 
1. Tunnel, impact. e. Low temperature resistance thermocouple s 
2. High velocity. f. Glass thermometers, &c. Special— ; 
3. Refractory tipped blast burners. Gaseous or liquid extension thermometers. Nitriding—Ammonia. 
y tipy 18. : 
4. Combination proportional mixers. h. Pressure gauges. Carburizing—Cracked raw gas plus a diluent. 
5. Nozzle mixers. Hardening--Raw gas; cracked raw gas, cooled 
\ 6. Atmospheric Column 5. Control Systems waste products flus raw gas: cylinder gases 
a 7. Atmospheric, multi-jet and ribbon I. Electric motorized valves. such as nitrogen, and trade specialities like 
| Special for pre-mixed gas and air, II. Compressed air. oe __ electrolene, pyrofax, butane, Xc. 
: , . Ill. Diaphragm (gas or liquid actuated). Bright Annealing— : 
‘ Column 3. Air Supply— 1V. Expansion rod, solid. Cracked raw gas, cylinder hydrogen and nitrogen, 
N. Natural draught or atmospheric. V. Bulb expansion. cracked ammonia, methanol, &c. 
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enable them to carry out their individual manufacturing 
processes in a simpler, cleaner, and more efficient manner. 

These matters, simplicity, cleanliness, and general manu 
facturing efficiency, are far more important than mere 
comparisons of initial fuel costs and thermal efficiencies in 
most industrial processes using heat. A knowledge of com 
bustion, practical, physical, and chemical, with an equal 
knowledge of the requirements and manufacturing details 
of the local trades, constitute the stock in trade of the 
industrial gas salesman. 


Discussion. 


Mr. H. Sincieron (Huddersfield) moved a vote of thanks to 
the lecturer, and Mr. C. R. Incuam (Brighouse) seconded the 
resolution. 

Mr. E. A. Leask (Leeds) said that Dr. Fells had referred to 
a normal town pressure of 2-tenths water gauge. He would like 
to know what the speaker’s opinion was of the pressure suit- 
able for use with domestic gas appliances. He thought a 
pressure of about 4 in. was very desirable for that class of work, 
though in many districts where industrial works were situated 
such a pressure was not desirable. In regard to the manufacture 
of electric lamps, complaints had been made of a stain inside 
the bulbs. Considerable effort had been made to discover the 
cause of the stain. There had been consultation with the 
Leeds University regarding the matter, and the University 
inquirers had come to the conclusion that the stain was not 
due to any impurity in the gas, such as sulphur. Dr. Fells 
had not referred to central heating, which was now regarded 
as an industrial problem, and in regard to which there were 
some difficulties. There was, for instance, a great deal of 
trouble with condensation in flues. Large quantities of gas 
were consumed in the central heating boilers, and there was 
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the possibility of large quantities of water in the flues. The 
there was the question of corrosion of the flues. What Was th 
right material? He thought that the old earthenware or pore 
lain-lined cast-iron flue might do. But it would be expensiy, 
Dr. Fetus suggested that to maintain 3-in. pressure in the 
service at the point where the gas was to be used would be foun) 
to be fairly useful. They could govern down to 2 in. if neg: 
sary, but he would say that 8 in. was the figure to be aimed a 
A particularly interesting point mentioned by Mr. Leask = 
that relating to the staining of electric bulbs. He had had y 
experience of the particular instances mentioned by Mr. Legg 
but had had acquaintance with work done in connection wig) 
the staining of bottles and other glassware. Up to a point they 
in Sheffield had been of the mind that sulphur was the cayy 
of the staining, but it proved that that was not so, but that 
the bottles were affected by the strength to which they wer 
annealed. The use of porcelain or lined flues would be adyay. 
tageous in certain respects, but might give rise to othe 
difficulties. 
Mr. J. T. Haynes (Rotherham) said that in regard to the cep. 
tral heating trouble they had found in Rotherham that if the 
had a break in the flue so that the products of combustion wer 
diluted, the disadvantage was negligible. 
Mr. A. W. Fietp asked whether it was a fact that with ay 
form of heating 100% efficiency could be obtained. ‘ 
Dr. Fetts replied that the highest efficiency figure that hai 
been recorded in relation to an electrical furnace was 89°. 
No matter what fuel was used a certain amount of circulatiy, 
of air caused loss of heat. 
Mr. J. W. Woop (Leeds University) spoke on the work ly 
was doing for the Institution of Gas Engineers on the effect ¢ 
sulphur compounds in combustion products on the corrosion ¢ 
gas apppliances. 
The vote of thanks to Dr. Fells having been passed, the meet 
ing ended. 


The Construction of Dry Meters 


In a Paper before the Midland Junior Gas Association on 

Feb. 7, Mr. A. Knight, Superintendent of Meter Shops of the 

Birmingham Gas Department, described the improvements 

which have been effected in the construction of dry gas 
meters during recent years. 


During the past 20 years there have been many efforts 
to bring the straight reading index into prominence, due 
to the simplicity of its reading and the advantage it gives 
to the consumer in checking the states, but our experience 
tells us that this component is not so reliable as the old 
type of index. In the old type of index it is only a moment’s 
work to spin the wheels round and check them for correct 
gearing and freedom. Again, when the meter is working, 
the whole train of wheels in the index is moving, and in 
consequence of this there is not the liability of binding. 

This is not the case with the straight reading index; you 
cannot conveniently spin the index round to test for free- 
dom and accuracy of gearing. The first wheel of the index 
has to make one complete revolution before the second 
wheel moves. The same applies to the other wheels in the 
index, so you can readily understand that it might be 6 
or 7 months before the last wheel of the index moves. In 
consequence of this, corrosion sets up, binding the index, 
and in many cases they cease to register. 

The idea of the straight reading index is good, but the 
index is such an important component that you cannot 
afford to run any risks. 

In a correctly designed meter the registration should have 
practically no variation when passing a small quantity or 
when using (say) 100% above its badged capacity. This 
cannot be obtained unless great accuracy is observed, first, 
in designing the valve plate; secondly, in the design of the 
grids and covers; and thirdly, in the manner in which the 
leather is fixed to the meter. 

It was not until a few years ago that a definite and 
general move was made to increase the hourly capacity 
of dry meters. The valves were altered very considerably, 
while their overall dimensions remained the same as before. 
The working surface was cut down to a minimum, which 
enabled the ports of the valves leading to the diaphragms 
and outside case to be made much larger, and the exhaust 
port was increased by 100%. This, of course, meant larger 
gas-ways throughout the meter. 

These alterations have enabled us to produce a much 
smaller meter than the ordinary 5-light, and with a badged 


hourly capacity of 150 c.ft. and a maximum loss of 3-10ths 
water pressure at the outlet of the meter. At the same 
time our complaints have been very much reduced; further- 
more, the registration is guaranteed by the Statutory In- 
spector’s test and stamp. 


Condensation. 


In spite of all the good features concerning dry meters, 
there are troubles that are peculiar to these, one of the 
most frequent being due to condensation which accumv- 
lates in its interior. The amount of condensation varies 
very considerably in different situations, and appears to be 
due to variation in temperature conditions. In warm ani 
dry situations, very little trouble is found to occur, but 
when the meter is subjected to changes of temperature, 
or when it is fixed in cold and draughty positions, then the 
trouble is experienced at its worst. In many instances 
we have had meters brought in to the works from the 
district, and, when opened for examination, they have beet 
found to contain liquid sufficient to fill one-third of the 
case. This accumulation of liquid within the meter 1s 4 
very serious hindrance to its proper working and correct 
registration. When condensation begins to form in the 
interior of the diaphragm chamber, it immediately tends 
to lessen the measuring capacity of the meter. The weigh! 
of water has a tendency to distort the leather and pull it 
from under its banding. When this happens the mete! 
ceases to register. 

Furthermore, the continuous presence of water and gas 
deposits has a very serious effect on the dressing of the 
leather, causing the leather to become hard and porous. 
This throws an extra strain on all the working parts, which 
is sufficient, in many instances, completely to stop the 
meter working. It is almost impossible to get the conden- 
sation out of the meter. The best we can do is to make 
holes in each of the outside cases, lay the meter on its side, 
and then re-solder them up: but to try to remove at! 
deposits from the interior of the diaphragm by continually 
tipping the meter upside down has a very bad effect. 
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Where excessive condensation is the trouble, the meter 
should be changed as soon as possible. 
Self-Draining Meters. 


Asa dry meter is otherwise such a convenient and useful 
type, it was in an endeavour to overcome these troubles 


bthat the self-draining meter was designed, and the first 


models made in our own meter repair shops. As the name 
implies, this design provides for the draining of any con- 
densate which takes place within the meter to the inlet. 
| would like to state, at this point, that in all previous 
meters of this type the condensates drained to both inlet 
and outlet, but the valves have now been re-designed, and 


in consequence of this the liquor is all drained to the inlet. 
This does not permit of any liquid being retained, owing 


to the position and construction of the valves and the dia- 
phragm chambers. d 

The valves are situated in the lower part of the meter 
and on the underside of the valve plate. They are of the 


' double-piston type, and, in this respect, are quite different 


in construction from the ordinary kind of dry meter+valve. 
The ports of the valve lead to the diaphragm and case 


' chambers in just the same way as the ordinary fiat valve, 


hut there is this great difference—although the valves are 


in the lower part of the meter and therefore, in effect, are 


fixed upside down, they always permit of a free flow of 
liquid through them, but cannot come off their seating in 
whatever position the meter is placed. During transport 
one can rest assured that the valves cannot be displaced. 
This point in itself is quite an advantage, as transport is 
responsible for a great deal of trouble with the valves in 
the ordinary type of dry meter. 

The meter has four distinct compartments. At the 
bottom is the valve chamber. On examination of the 
valve, it will be found that in the interior of the exhaust 
port there is a weir, and when condensates reach the height 
of the inlet port of the valve the piston acts as a pump 
and forces it out to the inlet of the meter. In the centre 
there is the usual divided compartment for the diaphragms, 
and the index chamber is at the top. The valves are not 
driven by a crank as in the ordinary dry meter, but are 
moved by arms attached to the extensions of the flag 
rods. The advantage of this construction is that the valves 
receive almost a straight line pull, thus ensuring perfect 
motion without any fear of binding. 

Two small stuffing boxes between the valve and dia- 
phragm chambers act as bearings for the flag rods; very 
little packing is necessary in these, as they are only sub- 
jected to differential pressure which, at nominal loads, does 
not exceed one or two-tenths water pressure. The dia- 
phragms themselves are exactly similar in construction 
and arrangement to those in the ordinary meter. There 
isa slight modification in the actual gas-ways between the 
valves and the diaphragms. In the index chambers are 
housed the flag rods, stuffing boxes, top arms, tangent and 
spindle, cross shaft and index. It is interesting to note 
that no centre stuffing box is necessary; this is rather a 
peculiar advantage secured by the adoption of the straight 
line drive for the valves, and it gives all the benefits of 
aclosed top meter without a centre stuffing box. 

Many of the ordinary dry meters returned from the dis- 
trict have become defective owing to leakage in the top. 
An examination shows that it is the centre stuffing box 
which is at fault. 

There is no necessity for explaining how the gas passes 
through and is registered, as it is precisely the same as 
inthe ordinary meter. I would like to point out that where 
the service does not rise straight from the main to the inlet 
of meter, a syphon is required, but no syphon is required at 
the outlet. 

You might be interested to know that we have recently 
made in our meter repair shops a 16,000 c.ft. per hour meter 
of this type. The valves are made of gunmetal and have 
an 8-in. bore. The valve plate was made of i in. mild 
steel plate and the valves were supported by 3} in. bars 
and § in. bolts and nuts. The diaphragm leathers were 
68 in. in diameter and all in one piece. 

The frame of the meter was 2 in. tinned angle iron 3 in. 
thick, and over 3,000 rivets were used in its construction. 
On the outlet was the usual meter neck, but the inlet had 
an 8in. screwed flange fitted. This was done to simplify the 
connecting and disconnecting of the meter. As you are all 
probably aware, when you disconnect a meter that has the 
usual meter necks fitted, it is a difficult matter to refix 
it again owing to the lack of room to make your joints, 
but in the method we have adopted, you simply release 
the hack-nut of the pipe that is attached to the screwed 
ange and screw the pipe into the meter until you have 
sufficient room to pull the meter out. When you refix 
your meter, you make your outlet joint and unscrew the 
Pipe that is in the interior of the meter back again into 
the inlet service and re-tighten the back-nut. 

The weight of the meter when finished was 11 ewts. The 
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capacity per revolution is 33'3 c.ft. When the meter was 
tested for soundness at 12 c.ft. per hour, it gave 33°38 c.ft., 
proving the absolute soundness of the valyes. When tested 
at 2,000 c.ft. per hour, which was the largest. consumption 
I could get with the test holders, it gave the same result, 
and the loss of pressure between inlet and outlet was 
1-10th of an inch water pressure. 

The meter was tested at 18,000 ¢.ft. with air (an electric 
blower being used). The difference between inlet and out- 
let pressure at this capacity was 7-10ths of an inch water 
pressure, and the action of the meter was perfect. 


Straight Drive Meters, 


From the drain meter there evolves the straight drive 
meter, This meter is fitted with the usual flat valve and 
is the same in construction as the ordinary dry meter with 
these exceptions. There is no centre stuffing box, no centre 
crank, and you cannot alter the timing of the valves by 
moving the position of the tangent on the spindle. 

There are several advantages which can be claimed for 
this type of meter. The valve arms are connected to the 
flag rods, which gives practically a straight line pull of 
the valves, thus ensuring even working surfaces of the valve 
faces; consequently, there will be correct registration for a 
longer period. 

Owing to there being no centre stufling box, there is less 
possibility of binding; this also cuts out to a great extent 
the complaint of ‘‘ leak in top.’’ As the valve arms are 
connected to the flag rods, the diaphragms and valves have 
to work in perfect harmony; if it were not so, there would 
be erratic registration at various consumptions, and in con- 
sequence you would not be able to get the meter stamped; 
thus you are ensured that the meter is correctly designed. 

Our Department has had 72 meters of this type made; 
they have now been on the district some nine months, and 
as far as I ean tell, are giving perfect satisfaction. 


The Open Top Meter. 


The advantages claimed for the open top meter lie chiefly 
in the stuffing boxes, whose frictional resistance can be so 
reduced as to contribute materially to the relief of pres- 
sure absorption. In the closed top meter, the flag rod 
stuffing boxes have to be packed sufficiently tight to resist 
the full pressure of the gas. In the open top these same 
boxes only have differential pressure against them and so 
need very little pavking—in fact, some firms use a cone 
and socket without packing. Again, the centre stufling 
box is transferred to the index. This box, in some in- 
stances, only has a twentieth of the work to do as a centre 
stuffing box, so it is not so likely to leak. Furthermore, 
this type of meter dispenses with the long gas-way, which 
again helps to reduce the pressure loss. 

When, however, it is all summed up and the meter tested 
against a modern closed top pattern, one will find that 
there is not more than one-tenth water pressure in it. 

Our Department has tried a good number of these meters, 
hut we are up against the trouble of condensation and 
deposits which settle on the working parts in the top of the 
meter, and, in many instances, this is so bad as to stop 
the meter from working. My explanation of this is that 
there is the complete area of the top of the meter for the 
gas to enter. The gas makes a bee-line for the valves; in 
consequence, part of the gas is not circulated and becomes 
stagnant. It is from this gas that we get the deposits that 
do so much damage. We have also found that the larger 
the meter the more trouble we get. 


Transport of Meters. 


In conclusion, I should like to say a few words about 
the transport of meters. Dry meters are vastly different 
from the cast-iron wet meters. The latter could receive a 
bump or two without making any material difference, but 
when you look at the tin plate and other parts which ‘are 
used in the construction of a dry meter, it will be observed 
that a great deal of soldering has had to be done. Further- 
more, a few of the parts are on the delicate side, such as 
valves, crank, and various guides. One must therefore 
come to the opinion that these types of meter need very 
careful handling from the time they leave the manufac- 
turers until they are fixed in position on the district. 


Discussion. 


The Prestpent (Mr. J. H. Wainwright, Halesowen) said the 
author had devoted a lot of time to a description of the self- 
draining meter which had been designed in Birmingham. There 
was another way of getting over the difficulties of condensation, 
and that was to install a gas-drying plant at the works. They 
had 4} years’ experience with such a plant at Halesowen, and 
were very pleased with the help derived from it. He could quite 
definitely say that it was helpful in preserving the accuracy of 
registration of the meters. He noticed that the author had not 
stressed high-capacity meters to any extent, and he asked if 
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Mr. Knight thought they had come to stay and could be relied 
upon to the same extent as the standard meters. He asked if 
the author regarded the spraying of paraffin into meters as 
necessary or desirable. Keferring to the question of dirty 
valves, some undertakings were unfortunately experiencing the 
presence of gum, and he wondered if this had a very bad effect 
on meter valves. ° 

Mr. F. A. Jenkins (Leamington), in proposing a vote of 
thanks to Mr. Knight, asked to what extent wet meters were 
used now in Birmingham. 

Mr. W. L. S. Spinks (Birmingham), who seconded the vote, 
said he recognized probabiy more than those from other towns 
how much Mr. Knight was personally responsible for some of 
the improvements he had spoken of. if they compared a pre- 
war meter with one of the modern high-capacity there was a 
tremeudous amount of ** Knight ” in Lhe latter. Owing to the 
trouble experienced in Birmingham due to condensation, Mr. 
Knight designed and built the self-draining meter which had 
proved a great boon. 

Mr. A. R. Haypon (Dudley) referred to slot meter adjust- 
ments, which in his opinion were very complicated and kept up 
the cost of the meter. 

Mr. W. H. Smirztes (Birmingham), referring to the question 
of deposits in open top meters, said he was of the opinion that 
the fast moving gas passing from one part to another was the 
cause of the trouble. He wondered also whether drying the gas 
would not offer some explanation for the dry deposits which 
were sometimes found on the valve faces. He noted that the 
capacity of a dry meter was set by means of the tangent arms, 
and he presumed these were set according to a standard so that 
approximately every meter would be correct. 
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Author’s Reply. 


Mr. Knicurt, in his reply, said that high-capacity meters h,j 
come to stay. In his opinion, the speed of meters did not matiy 
so very much. In the old days everyone thought that if o 
had a dry meter which would do three revolutions instead , 
four, one was saving 25% of its life, but this, he thought, wy, 
a fallacy. In Birmingham they aimed at keeping a correct Z 
sign and lay-out, and if this were done, and there was no strain 
on any part, then speed did not count. It was impossible 
to standardize meters, as the various engineers up and doywy 
the country insisted upon having different types. He did hot 
believe in the spraying of meters with paraffin unless some part 
of the mechanism was sticking, as the leathers were treate 


with oil, and paraffin would not suit the dressing of eyery 
leather. Fortunately they had not experienced much trouble 


in Birmingham with gumming of valves, but when it did occy 
the valve stuck tight and something had to go. They had no 
bought any wet meters in Birmingham for some years, anj 
there were now considerably more dry meters in use than wet. 

On the point raised by Mr. Smirles regarding deposit in ope 
top meters, he did not think it was the speed of the gas whic 
caused. this. The gas had access to the whole area of the top, 
which was in closer contact with the outside atmosphere tha 
the ordinary closed top meter, and it made a direct line for the 
valves. In consequence, he thought that the gas in the neg 
corners to the inlet was inclined to become stagnant, and it was 
from this gas that the deposit occurred. ‘ 

The new self-draining meter did tend to seal the valves, al 
though they did not depend upon it to do this. 


Mid Southern Utility Company 


Annual 


The Annual Meeting of the Proprietors of the Mid Southern 
Utility Company was held at Farnborough on Thursday, 
Feb. 14, 1935—Mr. R. W. Epwarps (Chairman of Directors) 
presiding. 

The SecrETARY read the notice convening the Meeting, and 
after the minutes of the previous Annual General Meeting held 
on Feb. 15, 1934, had been confirmed, the CHAIRMAN rose to 
move the adoption of the Directors’ Report and Accounts for 
the year 1934. 


The Report was as follows: 


The Directors present a statement of the Company’s accounts 
for the year ended Dec. 31, 1934. 

After providing for dividends on Consolidated Preference 
Stock, interest paid to Bank and on Redeemable Bonds and 
Debenture Stock, as well as for the statutory dividends paid 
for the half-year ended June 30, 1934, the Directors recom- 
mend the full statutory dividends of £6 4s.% per annum on the 
* A” Stock; £4 14s.94 per annum on the “ B”’ Stock; and 
£5°, per annum on the “ C” Stock for the latter half of the 
year, all less income-tax. 

The business of the Company generally has been satisfactory. 

Mr. Lionel Maltby, F.C.A. (of Messrs. Deloitte, Plender, 
Griffiths, & Co.) retires by rotation and is willing to serve again 
if re-elected. 

Mr. C. P. Crookenden, F.C.A., is the retiring Director and, 
being eligible, offers himself for re-election. 

R. W. Epwarps, 
Chairman. 


Feb. 1, 


1935. 


The Chairman’s Address 


Addressing the Proprietors, the CHAIRMAN said: The Report 
and Accounts have now been in your possession for some days, 
and, with your permission, I propose to follow the usual course 
and take them as read. 


Electricity. 


This Department is developing satisfactorily. The total ad- 
vance in sales (for Mid Southern Utility Company) as com- 
pared with the year 1933 (excluding consumptions on our 
various works—which fluctuate) represents 26°8%. 

The following apparatus has been fixed during the past year: 


Lamps bed he 34,463 
Motors a a a ae oe 179 
Fires org ne 1,393 
Cookers . . eas ae 305 
Other cooking apparatus . . . 186 
Sweepers. »« «© «+ 6 «© « 106 
Irons . . ee eae ode oe 549 
Miscellaneous ..... - 346 


representing an additional load of 6,466 KW. as compared with 
3,720 Kw. for the previous year. 

As mentioned last year, it had been anticipated several years 
ago that with the prospective introduction of the ‘ Grid ”’ sup- 
plies it would be necessary to divorce our charges for non- 
domestic purposes other than lighting from those for domestic 


Meeting 


purposes, owing to the form in which the peak-load factor 
would be introduced into our calculations, and the alteration 
has been applied and accepted in almost every district, as from 
Christmas, 1931. 

At the end of this year we must set about writing off the 
various generating plant displaced by the “ Grid.”’ The pros. 
pect of further development is good. 


Gas. 


The sales of gas for the past year show an increase of 1°33°, 

The climatic conditions closely approximated to those of the 
previous year, the net average of mean night temperatures being 
42°175°, as against 41°916°, although the month of Decembe 
proved an outstanding exception, the average day temperature 
being 50°5°, as compared with 37°8° last year, and the mea 
night temperature 43°3° compared with 29°9°. 

The following apparatus was added during the year: 


Cookers 


ee ad 2,012 
OSE eee ae 377 
Water heaters 1,304 


Where gas is available we still find the average housewife 
strong in her allegiance to it as a cooking medium, and ther 
are sO many processes, apart from the household, wherein the 
primary considerations are dependability and an_ infinite 
variable temperature control, that I have no fear of such 4 
flexible fuel being ousted from public favour. 

The amount received from residuals was again disappoint- 
ing, representing 45°4% of the cost of coal as compared 
with 46°72%, in the previous year. The revenue from coke 
shows some improvement, but this is unfortunately over 
come by the further decline in tar, while ammonia products 
continue to be a-flat and unprofitable market. The yield i 
liquid products (calculated on ammoniacal liquor of 8 0 
strength) was 44°10 gallons per ton of coal carbonized, as con- 
pared with 48°01 gallons for the previous year. 


Water. 


This Department has been satisfactory, and _ the various 
plants, reservoirs, and underground works have been well malt 
tained. 

The total rainfall as recorded by us for the year was 24°02 11 
(6°49 in. falling in December) as compared with 26°685 in. fo 
1938. 

The average net domestic consumption per head per day 
was 12°61 gallons, which, having regard to all the circumstances 
again reflects the greatest credit on our consumers in their 
prudent use of water during very dry weather, as well as 0 
the property owners, who attend to the maintenance of the 
fittings, and on our Inspectors, who are assiduous in thet 
duties. 

Capital. 

For the three undertakings, the amount of capital authorize 
is £1,836,367 14s. 2d. Of this there has been receive! 
£1,537,905 9s. 7d. Deducting the credit balance of £88,331 
lis. 1d. we arrive at the total of £1,449,573 18s. 6d., and allow 
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ing for the amount added on consolidation, there is a net 
ixpenditure of £1,408,584 10s, 3d. mnt 
Qver the past year, after deducting depreciation of 
1,097 17s. 1ld., the capital expended was £89,694 11s. 4d. 


General. 
During the year we added 7,385 consumers in all departments 
(including subsidiary undertakings), making a net increase of 


41,372 in eleven years. ‘ 
A very substantial increase has taken place in our rating 
assessments under the recent re-valuations, and we have re- 
luctantly to admit the adverse effect on the economical working 
of our Companies. As an illustration, it may be sufficient to 
say that in the Electricity Department of the parent Company 
alone the assessment is increased by £8,000, and the expendi- 
ture on rates represents nearly 12% (11°8) of the total 
expenditure in that Department. The subsidiary undertakings 
are even more severely affected in proportion, in one case the 


assessment being multiplied more than five times. 


The various Welfare Schemes continue to flourish. For the 
year ended June 30, 1934, the Co-partnership bonus was 7°7'%, 
as in the previous year, and the excellent facilities pro- 
vided for sports have been used to good advantage.. The ever- 
increasing body of employees over a very wide area benefits from 
the unobtrusive, but no less effective, work of the Hospital and 
Benevolent Fund, and the ministrations of the various hos- 
pitals and other organizations with which it is associated. The 
Directors recognize and appreciate the devoted service of all 
employees, and the efficient work and oversight of the various 
oficials and principal officers. 

Generally, the outlook is good, and the next few years should 
very substantially increase and broaden the trading returns of 
the Company. 

In conclusion, I now move the following resolution, which I 
will ask the Deputy-Chairman, Mr. T. A. Braddock, to second : 


‘‘ That the Directors’ Report and Statement of Accounts 
for the twelve months ended Dec. 31, 1934, be and are 
hereby adopted, and that the dividends as therein recom- 
mended be and are hereby declared to be payable to the 
Proprietors on March 1.” 

This was unanimously adopted, and, after Mr. C. P. Crooken- 
den had been re-elected a Director and Mr. Lionel Maltby, 


' £.C.A., as Auditor of the Company, the customary vote of thanks 


to the Chairman, Directors, and Staff concluded the ordinary 
business. 
Extraordinary Meeting. 

The CHAIRMAN then introduced the Extraordinary Meeting 
by calling upon the Secretary to read the notice, after which 
he moved the following resolutions : 

(1) That the application of the Company to the Elec- 
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tricity Commissioners for a Special Order under the 
Electricity (Supply) Acts, 1882 to 1933, for the following 
purposes—namely, 

(i) To extend the electrical limits of supply of the Com- 
pany by the inclusion therein of the Parishes of Bradley, 
Mapledurwell and Up Nately Nutley Popham Preston 
Candover and Woodmancott in the Rural District of 
Basingstoke so much of the Parish of Hook in the Rural 
District of Hartley Wintney as prior to the coming into 
operation of the County of Southampton Review Order, 
1932, formed part of the Parish of Up Nately in the Rural 
District of Basingstoke and so much of the Parishes of 
Laverstoke and Overton in the Rural District of Kings- 
clere and Whitchurch as prior to the coming into opera- 
tion of the County of Southampton Review Order, 1932, 
formed the parish of Freefolk Manor in the Rural District 
of Whitchurch and part of the Parish of Popham in the 
Rural District of Basingstoke respectively : 


(ii) To increase the Capital and Borrowing Powers of 
the Company for the purposes of the said Special Order 
and for the general purposes of the Company 

be and is hereby approved. 

(2) That when and so soon as the said Special Order has 
been made confirmed and approved the Directors be 
and they are hereby authorized to raise all or any part 
of the additional Capital which may be authorized by the 
said Special Order by the creation and issue of ‘‘ B’’ Con- 
solidated Stock or ‘‘C”’ Consolidated Stock or Consoli- 
dated Preference Stock or wholly or partially by one or 
more of those modes respectively. 

(3) That the raising of éapital so authorized may be made 
by the Directors at such times in such amounts on such 
terms and subject to such conditions as they shall from °* 
time to time determine and any Stock issued as Preference 
Stock may be issued so as to be Redeemable or Irredeem- 
able. 

(4) That the Directors be and they are hereby authorized 
to raise at such times in such amounts on such terms and 
subject to such conditions and at such rate or rates of 
Interest as they may from time to time determine all 
moneys which the Company may from time to time be 
authorized to borrow under the provisions of the said 
Special Order or under the Gas Undertakings Act, 1929, or 
any statutory modification thereof in respect of the Capital 
authorized by the said Special Order and that all such 
moneys may be raised on Mortgage or by the issue of De- 
benture Stock and any Debenture Stock may be issued so 
as to be Redeemable or Irredeemable. 


These were formally seconded by the Derury-CuairmMan and 
unanimously adopted. 


Gas Undertakings’ Results for . 1934 


Altrincham. 

The report and accounts of the Directors of the Altrincham 
Gas Company for the year 1934 state that the profit shown by 
the revenue account is £16,508. The balance shown by the profit 
and loss account as available for dividend is £8,239, which will 
provide for payment of the full statutory dividends, less income- 
tax, and leave a balance of £4,047 to be carried forward. The 
quantity of gas sold during the year was 488,546,100 c.ft., being 
an increase over the previous year of 81,539,200 c.ft., or 6°9%. 
The Directors record with deep regret the loss of their valued 
and much esteemed Chairman, Mr. W. W. Baker, who died 
during the year. He was’a member of the Board for the long 
period of 26 years, ably filling the office of Chairman for 9 years. 
Mr. Arthur Percy Hill was appointed to fill the vacancy on the 
Board caused by his death. The Directors also deeply regret to 
announce the death of their respected Engineer and Manager, 
Mr. H. R. S. Williams, and desire to place on record their high 
appreciation of his long and faithful service with the Company. 


Bath. 


The annual report and statemént of accounts of the Directors 
of the Bath Gas Company to Dec. 31, 1934, state that mains 
were extended to supply Marshfield, Biddestone, and Upper 
Swainswick. Notwithstanding the exceptionally mild winter, 
there was an increased demand for gas for all purposes, and 
the sales during the past year constituted a record in the history 
of the Company. Subject to the approval of the shareholders, 
an agreement has been entered into for the purchase of the 
Melksham Gaslight and Coke Company, Ltd. If approved, 
application will be made to the Board of Trade during this year 
to enable this agreement to be carried out, and also for addi- 
tional general powers. A dividend of 23%, less income-tax, 
Was paid in August last for the half-year to June 30, 1934, and 
the Directors recommend that under the powers obtained in the 
Bath Gas Order, 1932, a dividend of 3%, less income-tax, -be 
declared for the half-year ended Dec. 31, 1934, payable on 
Feb, 25 next, making a total of 5}%, less income-tax, for the 
year, The Directors propose to put in force a scheme enabling 


the employees of the Company to participate in the profits of 
the Undertaking as part of the terms of remuneration for their 
services, 


Bristol. 


There has been a slight decrease in the sale of gas by the 
Bristol Gas Company, owing to the abnormally mild weather 
which prevailed throughout the autumn. The number of con- 
sumers is now 116,700, an increase of 3,895 as compared with 
1933, while the number of cookers supplied by the Company 
has increased to 103,236. The sale of domestic and industrial 
gas appliances during the year constitutes a record in the his- 
tory of the Company. The reconstruction of the oflices and 
showrooms at Colston Street is now nearing completion, and it 
is anticipated that the new showrooms will rank among the most 
up-to-date in the country, and that the building will provide 
much better facilities for the carrying on of the Company’s busi- 
ness under present-day conditions. The Directors recommend 
that a dividend be declared for the half-year ended Dec. 31, 
1934, at the rate of 5% per annum, subject to the deduction 
of income-tax, on the nominal capital of the Company entitled 
to dividend. 


Cheltenham. 


The Directors of the Cheltenham Gas Company submit ac- 
counts for the year ended Dec. 31, 1934, showing a profit of 
£21,221. The Directors propose to allocate the sum of £2,000 
to the retort renewals account, carrying forward in the profit 
and loss account the sum of £14,548 subject to the half-year’s 
dividend to Dec. 31, 1934. The quantity of gas sold to con- 
sumers during the year was 628,925,900 c.ft., showing an in- 
crease of over 9,000,000 c.ft., mainly attributable to additional 
consumers in the Pershore and Broadway areas. As the result 
of offers to purchase the Company’s consolidated ordinary stock 
for cash, or in exchange for its shares, the Severn Valley Gas 
Corporation, Ltd., has acquired a majority holding, and appro- 
priate representation on the Company’s Board of Directors was 
arranged. The Company has now been brought into co-opera- 
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with neighbouring likewise controlled by 


tion 
the Severn Valley Gas Corporation, and the advantages of these 


gas companies 
developments are already beginning to operate. The Directors 
recommend the payment of a dividend at the rate of 5% per 
annum on the paid-up consolidated ordinary stock. 

Croydon. 

The Directors’ report and eo of 
Croydon Gas Company to Dec. 1934, state that the sale of 
gas during the past year / wate an increase over that of the 
previous year, aa the number of consumers has increased by 
4,827. On the quinquennial assessment of the Undertaking the 
Directors have to report that a very substantial increase has 
been made in the valuation of local rates. The accounts show 
that after deducting dividends for the half-year ended June 30, 
1934 (at the rate per annum of 7$% on the redeemable prefer- 
ence stock, 5% on the maximum dividend stock, and 7° on 
the sliding-scale stock), providing for all fixed charges, trans- 
ferring £1, 009 to the reserve fund, and appropriating £10,000 
to the pension fund and £7,500 to the renewal fund, there re- 
mains for division, including the sum of £46,560 brought for- 
ward from 1983, a balance of £95,105, and the Directors recom- 
mend that dividends be declared for the half-year to Dec. 31, 
1934, at the following rates % per annum, less income-tax—viz., 
redeemable preference stock 7}, maximum dividend stock 5, 
and sliding-scale stock 7. This will absorb the sum of £47,004, 
leaving a balance of £48,101 to be carried forward to the next 
account, 
East Surrey. 


Despite the abnormally mild 
December, the sale of gas for the year by the East Surrey 
Gas Company shows the satisfactory increase of 439%. The 
Directors issued by tender during the year £25,000 4$° redeem- 
able preference stock, at an average price of £112 8s. 8d.%. 
Dividends at the under-mentioned rates per annum respec- 
tively—6% on the cumulative preference stock, 44% on the 
redeemable preference stock, 5}% on the preference ‘* A”’ stock, 
and 6% on the ordinary “‘ B”’ stock, all less income-tax—were 
paid for the half-year to June 30. The Directors recommend 
that similar dividends be paid in respect of such capital for the 
second half-year (less income-tax) payable on March 1 next, 
leaving a balance of £5,478 18s. 6d. to be carried forward. 


Grantham. 

The annual report of the Directors of the Grantham Gas Com- 
pany shows a balance standing to the credit of the profit and 
loss account after the payment of the interim dividend last 


accounts for the 


weather prevailing during 
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August of £7,394. The Directors recommended the payment 9 
a final dividend of 3}%, less income-tax, making the total diyj. 
dend for the year 6%, less tax. For some time past it has bee 
customary to pay a dividend of 5 


Littleborough. 


The accounts of the Littleborough Gas Company showed tha 
the receipts from the sale of gas for the six months ended 
Dec. 31, 1934, were £7,805, compared with £8,146 for the corre. 
sponding period of 1933. ‘The revenue profit was £1,274, agains, 
£1,140, and the balance available for dividend was £1,273, com. 
pared with £1,377. A dividend at the rate of 10% per annum, 
less income-tax, was sanctioned. 


Maidstone (S.E. Gas Corporation). 


The report and statement of accounts of the Maidstone Gas 


Company for the year ended Dec. 31, 1934, state that, after 
paying in respect of the half-year a dividend at the rate of 
{3% per annum on the 5% capital stock, and after providing 


for ali fixed charges (including £2,000 for depreciation of meters 
and a contribution to the reserve fund of £2,505) there is a total 
available balance of £10,255, out of which the Directors recom. 
mend the payment of a dividend at the rate of £10% per annum 
on the 5% capital stock, which will absorb the sum of £6,429 
leaving £3,882 to be carried forward to the credit of the current 
year. The sum of £11,320 has been written off the commuted 
pensions suspense account. Owing to the mild weather prevail- 
ing during the latter part of the year, the sales of gas show a 
slight decrease compared with the year 1933. 


Portsmouth. 


The statement of accounts and report of the Directors of the 
Portsmouth Gas Company for the year ended Dec. 31, 1934, 
state that the Directors recommend a dividend of 5‘, on the 
5% maximum stock, and of 84% on the consolidated stock, both 
less income-tax, be declared for the year, and that such divyi- 
dend, after deduction of the interim payment made on Sept. | 
last, be paid on March 1. The amount carried forward after 
payment of the total dividend was £47,312. The exceptionally 
mild weather which prevailed during November and December 
was the means of severely checking the consumption of gas, and 
of preventing what would otherwise have been an increased 
output. Progress in the Company’s business during the year has 
been very gratifying, the number of consumers showing a satis- 
factory increase, whilst the number of cooking and _ heating 
appliances supplied was a record in the history of the Company, 
The new gasholder at Emsworth was completed during the year, 
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and was put into operation on July 31. Land has recently been the date on which the Rickmansworth Undertaking was taken 
yurchased in the Horndean area for the proposed erection of a over by the Company. The gas sold during the year amounted 
distributing and storage works in that district, and application to 1,477,752,800 c.ft., representing an increase of 5°7% over the 
has been made to the Board of Trade for permission to use corresponding 19383 sales, while the gas apparatus sold by the 
such land for that purpose. A Special Order was granted by Company shows that 1934 has been a record year. The con- 
the Board of Trade on Nov. 16 last, empowering the Company tinued demand for gas for all purposes makes it necessary for 
to reduce the price of gas in Waterlooville, Havant, Emsworth, the Directors to increase the works and mains of the Company. 
and other outlying districts, at an earlier date than has hitherto Debenture and preference stocks were raised during the year 
heen permissible under the provisions of the Board of Trade on advantageous terms. An actuarial valuation of the pension 
(rders of 1926 and 1927. fund showed a deficiency. The Directors have, therefore, taken 
advice on the position and have made such alterations to the 
Sheffield. . ’ : rules and payments as they are advised will stabilize the fund. 
The report of the Directors of the Sheffield Gas Company for The revenue account shows a profit of £74,552, and the profit 
| the year ended Dec. 31, 1934, states that the total quantity of and loss account (net revenue) a balance of £51,349, after pro- 
gas sold during the past year was 5,966,549,000 c.ft., being an viding for interim dividends and debenture interest and other 
increase of 642,569,000 ‘c.ft., or 12°07% on the previcns eat. charges. The Directors therefore recommend the payment of 
The price of gas throughout the year has remained at 6"d. per dividends as follows: On the 5°% preference stock at the rate 
therm, or 2s. 9d. per 1,000 c.ft., for small quantities, with pro- of £2 10s.%, making £5% for the year; on the new 5% 
| portionate reductions to large consumers, the lowest prices preference stock at the rate of £2 1s. 8d.% (5 months’ dividend); 
| being 23d, per therm, or 1s. per 1,000 c.ft., and 2d. per therm, on the 5$% preference stock at the rate of £2 15s.%, making 
or 10d. per 1,000 c.ft., for special large quantities. An interim £5 10s.% for the year; on the 6% redeemable preference stock 
dividend at the rate of 6% per annum was paid for the half- at the rate of £3%, making £6% for the year; on the 73% 
year ended June 30, 1934, and it is now proposed to pay a final redeemable preference stock at the rate of £3 15s.%, making 
dividend to Dec. 31, 1934, at the same rate, making a total dis- £7 10s.°% for the year; and on the ordinary stock at the rate 
tribution for the year of 6%. After the payment of these divi- of £8 7s. 6d.%, making £6 15s.%'—all less income-tax. 
dends there remains a balance of £64,183 to be carried forward. 


Tottenham. Winchester. 
' The annual report and statement of accounts of the Totten- 
ham and District Gas Company for the year ended Dec. 31, 
1934, show that, after payment of dividends in respect of the 
half-year ended June 30, 1934, at the full statutory rates, all 
less income-tax, providing for interest, and the special charges 
set out in the profit and loss account, the accounts for the year 
show that the carry forward has been increased by the sum of 
£92, and is now £52,850. The Directors recommend the pay- 
ment of dividends in respect of the half-year ended Dec. 31, 
1934, at the full statutory rates of £5 10s.95 per annum and 
{5% per annum on the preference stocks and £6 15s.% per 


The accounts of the Winchester Water and Gas Company for 
the year ended Dec. 31, 1934, state that the balance of net 
revenue available for dividend is £14,293. Interim dividends 
of £2, £2 15s., and £2 10s.% on the preference stocks and 
£2 10s.°% on the consolidated ordinary stock, less income-tax, 
were paid on Sept. 1 last, and the Directors recommend the 
payment on March 1 next of final dividends of £2, £2 15s., and 
£2 10s.% on the preference stocks and £3% on the consolidated 
ordinary stock, all less income-tax. The additional $% on the 
consolidated ordinary stock represents the undivided portion 
annum on the ordinary stock. The number of new consumers 6 ee ee ae a — e pon 
ee angel pe poll Boag ay Bway Ay Fm The although the reduction in price and the granting of larger dis- 
Company during the year acquired a controlling interest in the — ped — eas Te See & Seay une aed 
Biggleswade and District Gas Company, Ltd., and also in the Val . Act 1e08. increased aapesaments were med oo 
Gas and Coke Company, Ltd. , atuation /Act, » In aes nade up e 
Shefford Gas Company which the Directors considered oppressive. As a re- 
Watford. ' sult of their objections these assessments were reduced, but the 

The accounts of the Watford and St. Albans Gas Company accepted figures still show an increase of 45°% on the Gas Under- 
include figures for the Rickmansworth area as from April 1, 1934, taking, 
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HE Thorncliffe Baldurie Gas Liquor ammonium salts, presents the _ best 
Concentrating Plant is presented to economic solution of the problem of 
the Gas Industry in the hope that it liquor marketing. 






will in many cases solve the problem Full details about this eminently reliable s 
of ammonia liquor. Gas Liquor Concentrating Plant are 
The production of concentrated liquor, given in Brochure No. 40—a copy of 
its transportation and sale to a central which awaits your request for the 


chemical works for the manufacture of sending. 
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Gas Markets and Manufactures 


Stock Market Report 
(For Stock and Share List, see later page) 


For the first half of last week markets suffered from an at- 
tack of nerves which led to a widespread selling movement 
with a consequent substantial marking down of prices, the re- 
action being most noticeable in the gilt-edged and investment 
sections. Several factors were responsible for the uneasiness, 
notably the liquidation brought about by the crisis in Mincing 
Lane and the political situation over the Italy-Abyssinia affair. 
During the latter part of the week, however, confidence began 
to return, especially after the Chancellor of the Exchequer’s 
optimistic speech in the House of Commons; prices recovered 
sume of their previous losses, and the Account closed on Friday 
with the prospect of brighter conditions during the current 
week. 

In contrast to the general situation, the Gas Market main- 
tained a firm front throughout, though prices on the whole 
showed little change. It will be seen in the Stock and Share 
List that a few stocks advanced a point or two, while the only 
small reactions of note were in Gas Light units which eased 
3d, to 28s., and South Metropolitan ordinary with a drop of 
2 to 1374, both ex div. 

Further dividend announcements appeared during the week, 
and it is satisfactory to note that not only have the rates been 
maintained in each case, but, despite the abnormal climatic 
conditions of last year, the majority of companies also report in- 
creased sales of gas and profits. Among these are the follow- 
ing : 


Dividends, 1934. 





Ist Half- 2nd Half- Full 
Year. Year. Year 
Barnet 34 34 7 
Croydon sliding- scale 34 34 7 
Derby 7 ae me ce ew 3 5 84 
ee 4 5 9 
Sheffield 3 3 6 
Southampton . . 24 2h 5 
Winchester Water and Gas. 24 9 54 





_* The additional 4% represents the undivided portion of the authorized dividend 
for the half-year ended June 30, 1907. 





Current Sales of Gas Products 


The London Market for Tar Products. 
Feb. 

The prices of tar products generally remain unchanged, “<i 
being but few changes to report. 

Pitch is about 45s. per ton f.o.b. 

Creosote, 5d. to 53d. 

Refined tar, 4d. per gallon in bulk at makers’ works. 

Pure toluole, 2s. 2d. to 2s. 3d.; pure benzole, 1s. 9d. to 
Is, 10d.; 95/160 solvent naphtha, is. 5d.; and 90/160 pyridine, 
about 5s, 9d.—all per gallon at makers’ works. 


LONDON, 


Tar Products in the Provinces. 
Feb. 18. 


The average prices of gas-works products during the week 
were: Gas-works tar, 20s. 6d. to 25s. 6d. Pitch—East Coast, 
41s, 8d. to 43s. 9d. f.o.b. West Coast—Manchester, Liverpool, 
Clyde, 41s. 3d. to 43s. 9d.* Toluole, naked, North, 1s. 7d. 
to ls. 9d. Coal-tar crude naphtha, in bulk, North, 6hd. to 63d. 
Solvent naphtha, naked, North, 1s. 43d. to Ils. 4d. Heavy 
naphtha, North, 93d. to 103d. Creosote, ex works, in bulk, 
North, liquid and salty, 43d. to 44d.; low "gravity, 43d. to 43d.; 
Scotland, 43d. to 43d. Heavy oils, in bulk, North, 4d. to 44d. 
Carbolic ’ acid, 60’s, ls. 10d. to Is. 1ld. Naphthalene, £10 to 
fll. Salts, 55s. to 75s., bags included. Anthracene “ A” 
quality, 2id. to 3d. per minimum 40%, purely nominal; ‘“‘ B”’ 
quality, unsalable. 


* All prices for pitch are now quoted on the basis of f.o.b. In order to 
arrive at the f.a.s. value at any port it will be necessary to deduct the loading 
Costs and the tolls whatever they may be. 


Tar Products in Scotland. 


GLasGow, 


Feb. 16. 


ey oil is quite active with prompt supplies on the short 
side, but other products command little attention at present. 

Crude gas-works tar.—Actual value remains at 29s. to 31s. 
ber ton ea works in bulk. 

Pitch,—There is more shipping activity, but new business is 


to 44s. per ton f.o.b. 


difficult and prices are nominal at 43s. 
works in bulk for 


Glasgow for export and 42s. 6d. per ton ex 
home trade. 

Refined tar.—Competition 4s keen, but works are holding for 
3d. to 34d. per gallon f.o.r. naked. 

Creosote oil is rather difficult with prompt supplies scarce. 
To-day’s values are not lower than the following: B.E.S.A. 
Specification, 43d. to 5d. per gallon; low gravity, 43d. to 5d. 
par serees and neutral oil, 43d. to 42d. per gallon; all f.o.r. in 
bu 

Cresylic acid.—At the moment there is a lack of interest, but 


values are maintained. Pale, 97/99°%, 1s. 3d. to 1s. 4d. per 
gallon; dark, 97/99%, 1s. 1d. to Is. 2d. per gallon; and pale, 
99 /100%, 1s. "ad, to Is. 5d. per gallon; all ex works. 


Crude “naphtha is only available in small quantities at 4d. 
to 43d. per gallon, according to quality and district. 

Solvent naphtha.—90/160 grade is Is. 3d. to 1s. 4d. per gallon, 
and 90/190 heavy is 9d. to 10d. per gallon. 

Motor benzole is available in small but regular quantities at 
1s. 3d, to 1s. 4d. per gallon ex works in bulk. 

Pyridines.—90/160 grade is 5s. 6d. to 6s. per 
90/140 grade 6s. to 6s. 6d. per gallon. 


gallon, and 


Benzole Prices. 


These are considered to be the market prices for benzole at 
the present time: 


e. a s. > 
Crude benzole . . . 0 g to o 9g per gallon at works 
Motor i o« 1 34 i m ~ = . 
90% “ ce t ba ee 
Pure ee ' = 1 8 .» , 





Contracts Advertised To-Day 
Coal. 


Penrith U.D.C. [p. 468.] 
Skipton Gas Department. 


Condenser, &c. 


[p. 468.] 


Dawlish Gas and Coke Company, Ltd. [p. 468.] 
Lighting Goods (Mantles, Fittings, &c.). 

Spenborough Gas Department. [p. 468.] 
Meters, &c. 

Birmingham Gas Department. [p. 468.] 

Spenborough Gas Department. [p. 468.] 

Manchester Gas Department. [p. 468.] 
Oxide of Iron (New and Spent). 

Manchester Gas Department. [p. 468.] 
Pipes, &c. 

Spenborough Gas Department. [p. 468.] 
Retorts, &c. 

Skipton Gas Department. [p. 468.] 
Stores (Iron, Bolts and Nuts, &c.). 

Spenborough Gas Department. [p. 468.] 


Washer and Scrubber. 


Dawlish Gas and Coke Company, Ltd. [p. 468.] 





Overseas Opportunities 


Cairo. 


The Commercial Secretary to the Residency, Egypt, reports 
that the Ministry of Public Works is calling for tenders, to 
be presented in Cairo by March 2, 1935, for the supply and 
fixing of steam boilers, hot-water calorifiers, cooking appa¥Yatus, 
vegetable boilers, milk pans, and stainless steel sinks. (Ref. 
G.Y. 14787.) 


The Hague. 


H.M. Commercial Secretary at The Hague has forwarded 
notification of the following projected extension of the Bloem- 
singel Gas-Works. The Management of ihe Municipal Gas- 
Works, Bloemsingel, Groningen, is preparing plans with the co- 
operation of the Department of Municipal Works for an im- 
portant extension of the Municipal Gas-Works, consisting of a 
new pressure installation, regulating and measuring station, 
the laying down of pressure pipe lines, and an extension of the 
machine rooms. The work is estimated to cost 215,000 fi., and 
is expected to be put in hand in the course of the next two 
months, 

It should be noted that the above is advance information 
only and that no further details are available at_the Depart- 
ment of Overseas Trade. It is suggested that British firms 
interested should consult their Dutch agents concerning any 
further information they may require. (Ref, D.O,T. 
32575 / 1934.) 






































N Scotland there are now 
27 gasworks equipped with 
Glover-West vertical retorts. 

At twelve of these works exten- 
sions have been or are being 
added. The Montrose Gas 
Company, Ltd., the Falkirk 


Corporation Gas Department 
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LEVEN, SCOTLAND 


This installation of 12 
Glover-West vertical re- 
torts with a nominal 
total daily capacity of 
720,000 cubic feet was 
built at the works of the 
Buckhaven and Leven 
Gas Commissioners in 
1926. An order was 
recently received from 
the Commissioners for 
a second installation, on 
which work is ncw pro- 
ceeding. This unit will 
comprise a further four 
retorts, bringing up the 
nominal daily capacity 
of the plant to 960,000 
cubic feet. 






































Another repeat order for 
GLOVER - WEST VERTICAL RETORTS 


and the Johnstone Corporation Gas Depart- | with Glover-West vertical retorts, repeat 


ment are amongst the undertakings from 
whom repeat orders have recently been 
received. 

Considerably more than 510 million cubic 
feet is the estimated total daily gas output 
of Glover-West vertical retort plant in the 
United Kingdom and in 20 countries over- 
seas. The total number of retorts installed 
exceeds 10,000. Out of more than 230 of 
the world’s gas undertakings now equipped 


GLOVER-WEST VERTICAL RETORTS ... WESTVERTICAL CARBONIZING CHAMBERS... 
CONVEYOR WITH AUTOMATIC FORCED LUBRICATION ... BELT AND PUSHPLATE CONVEYORS 
WAGON TIPPLERS .. 


+ COAL BREAKERS ... COKE CUTTERS ... 





orders for extensions have been received 
from no less than 150. 

This Company continues to pursue a 
policy of constant effort towards the further 
advancement of modern gasworks practice. 
We are prepared at all times to co-operate 
with engineers and administrators to the 
full extent of the resources of our organiz- 
ation, in the common interest of gas pro- 
gress. 


THE WEST LIP-BUCKET 
+++ ELEVATORS 


. SKIP HOISTS ... TELPHER PLANT 


WASTE-HEAT RECOVERY AND BREEZE-BURNING EQUIPMENT 


WEST'S CARBONIZING & FUEL-HANDLING SYSTEMS 


WEST’S GAS 


IMPROVEMENT COMPANY, LTD. 


ENT rt 
LONDON- REG HOUSE, KINGSWAY, W.C.2 4 ANCHESTER- ALBION IRONWORKS, MILES PLATTING 


"Phone: HoLporn 4108, 'Grams: “ImvertRET, WESTCENT’ 


"Phone: Co_iyuurst 2961, 'Grams: “Stoker, MANCHESTER 
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STOCK AND SHARE LIST 


Official Quotations on the London and Provincial Stock Exchanges 


When 
ex- 
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Alliance & Dublin Ord. 
Do. 4 p.c. Deb. 
Barnet Ord. 7 p.c. 


4 |Bombay, Ltd. 


wi 
Oo @s. 


b.—Liverpool. 


Bournemouth sliding ‘sale... 
. max. 
. Pref. 
. Deb. 
.c. Deb. 
. Deb. 


Do. 
Brighton, &e. 
Do 


Do. 
Bristol, 5 p.c. max. 


.c. Con, 


. Con 


6 p.c. B. Pref. 


Do. 


Do. 


Ist 4 p.c. Deb. 
2nd 4 p.c. Deb. 
5 p.c. Deb. ... 


British Ord. 


Do. 
Do. 
Do. 


7 p.c. Pref. |. 
4 p.c. Red. Deb. 
5 p.c. Red. Deb. 


Cape Town, Ltd. 


Do. 


4} p.c. Pref. 


Do. 44 p.c. Deb. 
Cardiff Con. Ord. 

Do 5 p.c. Red. Deb. 
Chester 5 a.c. Ord. ... 
Colombo, Ltd., Ord. oe 

7 p.c. Pref. ‘ 


Do. 
} Colonial Gas feu, Ltd. Ord. 
Do. 


8 p.c. Pref. 
Commercial Ord. a 


Do. 


Do 


3 p.c. Deb. 
5 p.c. Deb. 


Croydon sliding ee 


Do. 
Do. 


max. eee 
5 p.c. Deb. Ke 


Derby Con. ... 5 
Do. 4p.c.Deb._... 
East Hull Ord. 5 p.c.... 
East Surrey Ord 5 p.c. 
Do. 5 p.c. Deb. 
European, Ltd. 
Gas Light & Coke 4 P. ‘c. Ord. 


Do. 
Do. 
Do. 
Do. 


34 p.c. max. ... 

4 p.c. Con. Pref. 
3 p.c. Con. Deb. 
5 p.c. Red. Deb. 


Do. 44 p.c. Red. Deb. 
Harrogate New Cons. 
Hongkong & China, ream, 
Hornsey Con. 34 p 
Imperial Geastiena Cap. 

Do. 34 p.c. Red. ry 
Lea Bridge 5 p.c. Ord. 
Liverpool 5 p.c. Ord.. 


Do. 


5 p.c. Red. Pref. 


Rise 

Quota- 
tions, 

Feb. 15. 


or 
Fall 
on 


Week. 


135—145 


122—124a 
174—179 


| 1L1—116b* 


1g—IZ 
19/6—21/6 


11i—t16* 
138—143* 
123—128 


145—147b 
105—110b 


oe 


Do. 


4 p.c. 


Deb.... 


104—107b 


Maidstone 5 p.c. Cap. 
Do. 3 p.c. Deb. 
Malta & Mediterranean ; 
Metropolitan (of Melbourne) 
54 p.c. Red. Deb. nee rie 
M. S. Utility ““C *’ Cons. 


Do. 4 p.c. Deb. 

Do. 5 p.c. Deb. 

Do. 34 p.c. Rd. Rg. Bds. 
Montevideo, Ltd. 

Newcastle & Gateshead Con. 

4 p.c. Pref. 
34 p.c. Deb. 

" 5 p.c. Deb. 43. 
Newport (Mon.) 5 p.c. max.. 
North Middlesex 6 p.c. Con. 
Northampton 5 p.c. max. 
Oriental, Ltd. 

Plym’th & Stonehouse 5 p.c. 

<7 th Con. Stk. 4 p.c. Std. 

5 p.c. max. 

a 5 p.c. Pref. 

Sheffield _ - 

Do. p.c. Deb. 
es 5 p.c. Ord. 

South African . 

South East’n Gas Cn. Ld. Ord. 
Do, 44 p.c. Red. Cum. Pref. 
Do. 4p.c. Red. Deb. 

South Met. Ord. 

Do. 6 p.c. Irred. Pf. 

Do. 4 p.c. Irred. Pf. 

Do. 3 p.c. Deb. 

Do. 5 p.c. Red. Deb.. 
South Shields Con. ... sae 
South Suburban Ord 5 p.c. ... 

5 p.c. Pref. ... 
4 p.c. Pref. ... 
5 p.c. Deb, ... 

\ 4 p.c. Deb. ... 
Southampt’n Ord. 5 p.c. max. 

Do. p.c. Deb. 
Swansea 54 p.c. Red. Pref. 

Do. 6} p.c. Red. Deb. ... 
Tottenham and District Ord. 

Do 4 p.c. Pref. 

5 p.c. Pref. 

Do. 4 p.c. Deb. 
Uxbridge, &c., 5 p.c.. 

Do. 5 p.c. Pref. ‘ 
Wandsworth Consolidated ... 

5 p.c. Pref; 

Do. : . c, Deb. 

Do. c. Deb. 
Winchester W. g 6. 5 p.c. Con. 


Do. 


c.—Nottingham. 


Do. 4 p.c. Cons. Pref. 


d.—Newcastle. 
g.—Paid £3, including 10s. on account of back dividends. 


188—198 
83—88 
205—215 


102—107 
113—118* 
101—106* 
102—107 
127—132 
98—101 
55—65 
26/6—27 6df 
107—109d 
100—102d 
105—107d 


105—1!10* 
170—175 
182—187 
182—187* 


120—125 


* Ex. div. 


e.—Sheffield. 


Transac- 
tions; 
Lowest and 
Highest 
Prices 
During the 
Week. 


1003 
1734—175 
31/-—31/3 


36/-—36/6 
20/6 

21 /43—22/- 

120—123 

129132 


218—221 


“s 
29/9 
22/9—22/103 
135—139 
153 
91—933 


146—1474 
126—1293 
1103 

133 
1103 
1174 
168—169 
126 
169—I71 
124—1243 
168—169! 


126} 
134-1353 


f.—The 
t Paid free of 
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(Permac 


ee Mine TO-METAL JOINTING MATERIAL 


makes 
leak-proof 
Joints / 





Actual photograph of ** Permac’’ joints 
in an important London Gas Works. 


“ Permac”’ joints, 
Steam and Benzol 
Pipes on a Benzol 
Heater 
Coke Oven By- 
Product Plant 


Supe 


Here are further examples 
of ‘‘Permac”’ joints. Engi- 
neers everywhere are real- 
ising that a metal-to-metal 
joint is far superior to sheet 
jointing, and are therefore 
increasingly demanding 
‘“* Permac.” 


A “Permac” joint stands 
up to all temperatures and 
pressures, and being rust- 
less can easily be broken © 
down when necessary. 
‘*Permac”’ is equally suit- 
able for gas, water, steam, 
or oil. 


Send for a supply of “‘ Per- 
mac” to-day and use it on 
your most difficult joint. 
You are certain of success. 


THOMAS « BISHOP L" 


37, TABERNACLE STREET, 
LONDON, E.C.2 

































UNCONTROLLED 
CARELESS FEET 














YOUR FEET NEED CAUSE 
YOU NO EMBARRASSMENT 
IF YOU FIT ‘AEM’ METERS, 
FORWHEN IT COMES TO THE 


MEASUREMENT oF 
CUBIC FEET of GAS 


‘A € M’ METERS 
ARE ACCURATE. 


ALDER ¢ MACKAY 


LIMITED 





EDINBURGH - LONDON 
BRADFORD & BRANCHES 













GAS JCURNA, 
February 20, |9; 
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SAWER: PURVES 


(BRANCH OF METERS LTD.) 


OUR MAIN TAPS 


ARE UNSURPASSED 
FOR QUALITY. 








PRICES RIGHT. 





May We Quote You ? 











Makers of 
ORDINARY ... . | 
PREPAYMENT. . . ME ERS 
TWO-COIN. ... | 
HIGH CAPACITY . | 


DERBY ROAD 


WATFORD 
























_ RADFORD ROAD 
NOTTINGHAM 





PHONE: 2645 
GRAMS: 2645 Sawer, WATFORD 


PHONE: 75202 
GRAMS: SAWER, NOTTINGHAM 








MILES PLATTING 
MANCHESTER, 10 


PHONE: COLLYHURST 2289 
Grams: SAWER MANCHESTER 



















